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THE movement towards the adoption of rational methods 
in the generation and distribution of electricity in this 


country, to which an added impulse has been given by the . 


Board of Trade cireular, is gaining impetus, and, we hope, 
will soon be in full swing. Our “ Lighting and Power 
Notes” to-day contain references to the steps taken in 
Lancashire, where a scheme is being prepared for linking-up, 
and in London, where the municipal authorities have held 
a conference and passed a resolution in favour of the pro- 
posal. Much has already been accomplished in the Metro- 
politan area, but much remains to be done, and it is to be 
hoped that the difficulties interposed by the Treasury earlier 
in the war, as in the case of the Hammersmith-Battersea- 
Falham scheme, will be removed by co-operation, if not 
linking-up, between the Government Departments con- 
cerned. It is, no doubt, inevitable that the requirements of 
the different Government Departments should sometimes 
clash, as in this instance, as well as that of the Ministry of 


' Manitions and the Board of Trade on the fuel-saving 


question, but there should be no difficulty in arriving at 
solution of the trouble, and facilitating progress in the 
interests of the nation. 

Our present aim is to support the arguments«f Mr. E. T. 
Williams and Mr. J. A. Robertson—and, of course, their dis- 
tinguished leader on this path, Dr. Ferranti—by drawing 
attention to some noteworthy examples of the beneficial 
effects of concentration of management, enlargement of area, 
and development of the power load. Forthe most striking of 
these we have to go to the United States. The undertaking 
which supplies electrical energy to the City of Chicago is the 
largest in the world ; some up-to-date particulars will be 
found in our “ Notes” columns to-day, from. which it will 
be seen that the annual output by now exceeds the 


almost incredible amount of 1,200,000,000 units, and the 


annual revenue is over four million pounds sterling! Why 
have we no such immense concern to our credit? Simply 


“because, for well-known reasons, the business of electricity 


supply in this country has been split up into innumerable 
independ nt fragments, of which but a very few have been 
able to attsin dimensions of real importance. It cannot be 
suggested that the social and industrial conditions which 
obtain in this country do not permit of similar develop- 


‘ments—in the areas round several of our great cities there 


are populations, industries, and railways quite comparable 
with those of Chicago; the fundamental obstacle to pro- 
gress is the small ‘scale upon which our electricity supply 


undertakings have been conceived and developed. Granted 


that more than half of the Chicago output is supplied for 
traction—the remainder is still gigantic, nearly four times 
as great as the output of any of our municipal undertakings 
for all purposes ; and have we not railways that can and 
should be electrically operated ? Thanks to the conduct of 
supply on en enormous scale, the largest and most up-to- 
date machinery can be employed—a_turbo-alternator 
of no less than 60,000 Kw. is on order in the 
United States —and the capital and ruoning costs can thus 
be reduzed to values which 10 years ago would have been 
derided as unattainable. The use of electricity for all pur- 
poses results in an excellent load factor, and the concen- 
tration of management enables the concern to command 
the services of the most able men available. 

In our “ Lighting and Power Notes” to-day we give the 
results of the past year’s working of the Manchester Cor- 
poration Electricity Department, the largest municipal 
undertaking in this country.- It will be seen that with one- 


‘sixth of the capital expenditure of the Chicago undertaking, 
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its sales of energy amount to over.140 million uni's— 
less than one-eighth of the Chicago sales —and the average 
income per unit is 606d. higher. The results are 
undoubtedly admirable, and reflect the greatest credit upon 
the city and its engineering staff. But why should not the 
Manchester undertaking rival, and outrival, that of Chicago 
in magnitude and output? Since 1904 the former has 
increased five-fold—the latter seventeen-fold. 

The possibilities of the industry are perhaps still more 
strikingly shown by the case of Barrow-in- Furness, of which 
some particulars were given in our last issue. Nothing 
could more admirably demonstrate the importance and the 
profitable nature of the power load. Due allowance must, 
of course, be made for the state of war and its effect upon 


' the rate of growth of the demand ; but this has the advan-* 


tage that instead of comparing the results obtained at an 
interval of five or 10 years, we can compare the records of 
two successive years, and note the remarkable contrast 
which they afford. Thus, in the year 1914-15, the total 
receipts were £26,585 ; last year they were £59,208. The 
total costs during these periods were respectively £13,867 
and £34,809, the gross profits being, therefore, almost 
doubled ; but the net profits increased from :£3,163 to 
£12,804, more than fourfold. Also the total costs per unit 
decreased from 0°925d. to 0°605d., and the average price 
obtained from 1°742d. to 1°020d. What was the cause of 
this phenomenal advance ? 

No change was made in the tariff; the cost of coal, 
wages, and materials was considerably increased. The 
improvement was solely due_to the increase in output from 
3,597,410 to 13,806,254 units, in almost the same ratio as 
the net profit, and the load factor has improved from 17°97 
to 40°36 per cent. The bulk of the increase, amounting to 
over 10 million units, is attributed by Mr. H. R. Burnett, 
the borough electrical engineer, to the power and heating 
load, and almost the whole of the increased revenue is deriv d 
from the same source, the receipts under this heading rising 
from £7,692 to £38,929. These results speak for them- 
selves ; but we may emphasise the moral: it is not with 
the lighting*load, but with the power and “ other uses” load 
that the future of the supply industry is bound up—in other 
words, with the cheap units. 

To supply at low prices, it is necessary to secure a high 
load factor, a good diversity factor, and a large output, 
whilst keeping down capital outlay and running ¢osts ; all 


these objects are best attained by extending the area of . 


operations and increasing the magnitude of the under- 
taking. : 


- THERE has been so far no im- 

The Position provement in sentiment in the mar- 
of Rubber. ket for crude rubber, and prices 
have fluctuated considerably with an 

erratic tendency in values, which is not surprising, 
for the outlook has been in no small degree obscured 
by political apprehensions and the trend of the war 
news. Prices dropped at one period to about 2s. 6d. 
per lb. for best plantation rubber -on the spot, the 
lowest figure recorded since October last: year, ‘and 
showing a set-back of 1s. 8d. per lb. from the ex- 
treme highest seen this year. The market last week 
showed at one period quite a good rally, but fresh 
weakness ensued owing to the fitful character of 
the demand. At the current relatively low prices 
holders occasionally displayed more resistance, but 
in the absence of any sustained demand from users, 
who seem very reticent about providing for their 
future needs, and so long as the authorities refrain 
from granting licences more freely for export.to 
neutrals, it is probable that things will remain un- 
settled. There is, moreover, a considerable tonnage 
of the product left unsold on this side, which natur- 
ally tends to discourage the nursing of speculative 
holdings, these being apparently of respectable 
dimensions. Yet there has been some reduction in 
the home stocks in the course of the past month, as 
shown by the usual statistics. The deliveries for 
May. indeed, made a good showing, amounting to 
6,206 tons for London and Liverpool combined, 


against receipts of 5,834 tons. _ The stocks have 
thus fallen to 9,031 tons, this comparing with 8,763 
tons last year, and 5,778 tons two years ago. Of 
these stocks, only about 1,200 tons represent wild 
rubber, the bulk being plantation descriptions. 
There is an increasing inclination on the part of 
big- consumers on either side of the Atlantic to 
await developments in the general ‘political situation 
before increasing commitments for forward deli- 
veries, although prices have now again reached 
a level at which the merits of the commodity should 
be more closely considered.- Pending a lead in that 
direction, however, buyers are cautious. Indica- 
tions as to the progress of the world’s consumption 
are anything but clear, while there is just a possi- 
bility of American requirements falling off tem- 
porarily. It is, moreover, difficult to form any idea 
regarding the extent of invisible supplies, while not 
a few people suggest that consumers are as a rule 
fairly well provided. At the same time, the outlook 
in shipping is not so tight as it was a few months 
ago, so that regular supplies should be pretty well 
assured. The total shipped last month from the 
Federated Malay States to all ports was about the 
same as for the previous month at a little below 
4,000 tons, making an aggregate of nearly 22,000 
tons for the five months against 15,787 tons in 1915, 


and 11,544 tons in 1914. Our imports from Brazil 


are now comparatively small, and there is, for the 
time being, not much interest centered on fine Para, 
the outlet for which is undoubtedly interfered with 
by the formidable competition of the plantation pro- 
duct. Developments in the general position are 
purely problematic until peace is restored, after 
which it is tolerably certain that big quantities will 
be required by the Central Powers, whose stocks are 
utterly exhausted. 


. Next week the annual meetings 
Electricity in of the I.M.E.A. will be held at the 
Agriculture. Institution of Electrical Engineers; 

. the function, as last year, will be on 
a modest scale, but we sincerely hope that the 
weather conditions will be much better than those 
which prevail at present, in order that the meeting 
may be as successful as is possible under war condi- 
tions. The programme, which we published in our 
issue of April 7th, shows that papers will be read 
on boiler-house design, on the economic aspect of 
area of supply, and on the application of electric 
power to agriculture; all these are subjects of 
extreme interest and importance, and should lead to 
good discussions. The effect of area of supply is 
the key-note of the movement inaugurated by Mr. 
E. T. Williams towards the reorganisation of elec- 
tricity supply in this country, and has figured promi- 
nently in our columns of late; we anticipate that it 
will be discussed with keen interest by the members 
of the Association. The use of electricity on the 
farm is, we may say, a “‘ pet subject’”’ of ours; for 
some years past we have missed no opportunity of 


bringing it before the notice of our readers, for we’ 


have satisfied ourselves—and wish to satisfy them— 
that it is a matter of the first importance to supply 
engineers, and offers surprising possibilities. We 
are glad to be able to add that some of those engi- 
neers have begun to realise the facts in this connec- 
tion. Apart from the author of the paper, Mr. W. 
T. Kerr, whose enterprising and successful work in 
this direction were described in our issue of June 
tith, 1915. we have recently received letters from 
other engineers, stating that the farm load, which 
had appeared unpromising, had turned out very 
desirable, and that ‘‘ the enthusiasm of the farmers 
on the subject is really remarkable.’? We venture 
to urge upon the members of the I.M.E.A. whose 


_ areas include farming districts the: value and import- 


ance of this load, and to assure them that they will 
find it well worth cultivating. 
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MUNICIPAL ELECTRICAL EXTENSIONS AT KILMARNOCK. 


Tux electricity undertaking of the Kilmarnock Corporation 
commenced operations in 1904 for lighting, power and 
tramway supply. Up to the year 1912 ‘the largest con- 
sumer of energy was the Corporation tramway, but in that 
year the Council offered very reasonable tariffs to the 
factories, and now 90 per cent. of the mills and engineering 
works‘in Kilmarnock take the whole of their power from 
the public mains. 

In the year 1914 the Town Council obtained powers to 
extend its area of supply, and this now includes the Burghs 
of Troon, Irvine, Galston, Newmilns, and Darvel, and a 
few villages and parishes; the whole area covers app-oxi- 
mately 160 square miles, Kilmarnock being situated in the- 
cantre. In order to meet the new conditions efficiently, a 
three-phase H.T. supply was introdaced, and the various 
localities are now linked up to Kilmarnock. The industries 
of the town are varied ; Troon is one of the noted Ayrshire 


threugh a *2 sq. in. 3,300-volt cable and a 500-Kw. Bruce 
Peebles motor converter, which is wound on the D.c. side 
for 240 volts. This machine is capable of developing 
25 per cent. overload for two hours, and 50 per cent. for 
a short period, and displaced four reciprocating generating 
sets of 150-Kw. each. Off the same feeder an overhead 
transmission line is run to give a supply to other works. 

A direct-current supply is given to Messrs. Dick, Kerr 
and Co., Ltd., and Messrs. A. Barclay, Sons & Oo., Ltd., from 
the main Langland Street sub-station. One ‘2 sq. in. and 
one ‘06 sq. in. cables feed this sub-station, and in it are 
installed one 250-Kw. and one 300-Kw. Bruce Peebles 
motor converters ; foundations are available for a farther 
300-Kw. machine. The pD.c. side of the converters is wound 
for 480-540 volts, and the machines run in parallel with 
existing low-tension D.c. mains which feed through the 
town. The L.T. D.C. switchboard in this sub-station con- 


KILMARNOCK POWER STATION : GENERATING PLANT. 


residential.seaside towns, and has but one engineering works 
of any size, viz., the Ailsa Engineering and Shipbuilding Co. 
Irvine is also situated on the coast, but is a purely manu- 
facturing town, with shipbuilding, forge works, block works, 
hosiery works, chemical, and smaller engineering works. The 
shipbuilling industry was started some two years ago, and 
is turning out to be of great importance. 

The chief industry of the Burghs of Galston, Newmilns, 
and Darvel, is lace manufacture ; there are approximately 
36 laca mills in these burghs, each usually driven by a 
60 or 80-H.P. steam engine, and in one or two cases requiring 
120 u.p, The chief industry in the county is mining, for 
whieh Ayrshire is noted. 

Although the Burgh of Kilmarnock has a population of 
only 36,000, there are numerous industries—blanket mills, 
yarn spinning, and engineering works. Three large engin- 
eering works are those of Messrs. Glenfield & Kennedy, 


Ltd., hydraulic engineers ; Dick, Kerr & Co., L‘d., me- - 


chanical engineers; and A. Barclay, Sons & Oo., Ltd., 
locomotive engineers. . 


The supply to Messrs: Glenfield & Kennedy is given - 


sists of two machine panels, three feeder panels, and one 
middle-wire panel, and was built and erected by the works 
staff. Off the -2 sq. in. feeder a *12 sq. in. main is ran to 
another industrial part of the burgh, where transformers are 
installed and L.T. and A.C. supply is available. 

Owing to the distance between Kilmarnock and the outer 
burghs, an 11,000-volt overhead transmission system was 
adopted. Immediately outside the’ main power station a 
transformer house is erected, wherein are installed one 800- 
K.V.A.andone 600-K.V.A. transformers. The larger transformer 
supplies the western section, and the other the eastern 
section, but arrangements are made whereby both trans- 
formers can be run in parallel. No switchgear is installed 
on the 11,000-volt side of the transformers, these being 
operated on the 3,300-volt side by switchgear in the main 
power station. 

Inside the transformer house protective apparatus is 
installed on each outgoing wire, consisting of isolating 
switches, horn gaps, static dischargers, and resistances. The 
spark. gaps on each phase consist of 12 non-arcing 
metallic bobbins in series with a horn-type gap, and a 
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limiting resistance of the non-inflammable and non-heating 
type. 

The overhead transmission lines commence immediately 
outside the main power station. The conductors are 
triangularly spaced, and for the greater part of the 
route are carried on single creosoted wood poles, the 
height of the pole being sufficient to provide a clear- 
ance of 20 ft. between the conductors and the ground 
in the centre of the span. In addition, the poles carry two 
telephone wires. At angles in the transmission line the 
angle pole is adopted. ach pole is provided with the usual 
number plate and barbed wire climbing guard ; a galvanised 


earth-plate is buried at the foot, and put in metallic 
connection with each insulator pin. : 

On terminal and tee poles, channel-iron cross-arms are 
substituted for oak in order to give the necessary strength. 

Near Hillhouse Quarry the transmission line crosses over 
ground so soft that a stick can be pushed down 20 or 
30 ft. without effort. When the moss litter composing the 
top surface has been removed to a depth of 18 in., the 
ground is go treacherous that considerable care has to be 
exercised in continuing the excavation, and in some of the 
holes the “ground”. was practically a 


from which 3,300-volt mains are laid underground to various 


distribution centres. The latter consist of high-tension dis- 
connecting pillars and kiosks containing H.T. oil switches, 
transformers and L.T. fuses. As far as possible, low-tension 
mains are laid between these points to provide against a 
fault occurring on any one transformer. . Practieally the 
whole of the load at Troon is lighting, but high-tension 
mains are laid of sufficient capacity to give a supply to the 
Ailsa Engineering and Shipbuilding Co., who at the present 
time generate their own supply by means of two 150-Kw. 
Belliss- Westinghouse sets. The householders at Troon have 
taken advantage of the electricity supply, and the people 
living in the residential part of- the 
burgh have installed all the latest cooking 
: and heating apparatus and water-heating 
‘appliances. The supply has only been 
\ _ available since last March, but a good 
‘revenue is promising. 
\ At a point in the overhead trans- 
: mission line, viz., Gateside Bridge, a 
tapping is taken off to supply the Burgh 
of Irvine; the distance between this 
section point and Irvine is about three 
miles. Between these two points a 
50-K.v.A. transformer is installed to 
supply a training centre, some 4,000 
80-watt lamps being in use. 

Immediately on the Burgh Boundary 
of Irvine, a sub-station, similar to the 
one at Troon, is erected, where the 
pressure is also reduced from 11,000 
volte to 3,300 volts. The whole of the switchgear is 
similar to that installed at Troon. From the sub-station, 
underground H.T. mains are laid to the various works and 
distributing centres. 

At the Irvine Shipyard, one 420-Kw. Bruce Peebles 
motor-converter is installed to supply direct current at 
480/540 volts. The sub-station at the Caledonian Forge 
contains one 3,300/415-volt, 150-K.v.A. transformer, and 
at Messrs. Laird’s Blockworks one 200-K.v.A. transformer 
of similar ratio is. installed. In the centre of the town 


semi-fluid. Tests were made, and it was 
found impossible to erect wood poles in 
ground of this nature, while concrete, if 
supplied in order to. give additional 
strength, disappeared in the course of a 
few days, and made its way to the bottom 
of the moss. To meet these conditions, 
Callender’s patent steel towers were used 
en .this part of the route. These 
poles provide a very wide base, with 
lightness, and practically float on the 
surface of the moss.. During the winter, 
heavy gales have been experienced, but 
the steel towers to-day are absolutely 
vertical, and in a dead straight line. 
In addition to the bad - weather, the 
uhdergrowth on the moss took fire last 
summer, and flames swept across the 
moss in some places at a considerable 
height, but the supply was not 
interrupted, and the line remained 
unaffected. 

When the transmission line crosses 
private or public roads, the duplicated 
insulator system with earth brackets is 
adopted, no cradle-work’ being used. 
Neither are lightning arresters placed on 
the tops of the poles, but where the overhead line is con- 
nected to underground cable, as at railway crossings, choking 
coils are put in circuit. é 

The whole of the transmission line is designed for 20,000 
volts, but is only working at 11,000 volts at present. 

Immediately on the boundary of the Burgh of Troon a 
sub-station is erected, and the overhead 11,000-volt trans- 
mission line terminates ; at this sub-station the pressure is 
reduced to 3,300 volts. B.T.H. truck-type switchgear is 
employed on the 11,000-volt side of the transformer, and 
the same makers’ ironclad switchgear on the 3,300-volt side, 


CROSSING. 


a transformer-kiosk is erected, containing one 50-K.V.A. 
transformer, and 1.T. mains are now laid between the 
other two transformer stations. 

The whole of the underground mains, 11,000-volt, 3,300- 
volt, and L.T. mains, are  paper-insulated, lead-covered, and 
armoured, laid direct in the ground, and covered over with 
stout wood boarding in accordance with the Board of 
Trade regulations. ~All 1.1. distributing mains are 4-core 
*1, *1, °05) cables. 

The neutral point of such transformers is connected to 


earth by means of a separate earth-plate buried in the 
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ground. At various places en route tappings are taken off are erected at the foot of section poles, wherein are installed 
the transmission lines to supply works, the chief of which the necessary transformers, &c. PeDlectricity is used on @ 

; number of farms for lighting, ironing, 
heating, motor-driving, and, in one case, 
milking, having been adopted in view of 
the prevailing labour shortage ; experi- 
ence so far shows that, contrary to ex- 
pectations, the revenue derived from 
farm supply is a very good one. The 
transmission line was designed to carry 
1,000 Kw., but the line is already work- 
ing at 800 kw. A new transmission 
line is now in course of erection, which 
will run direct to Irvine, thus forming 
a ring main. Already.on the proposed 
- new line applications have been received, 
one coal master requiring 256 Kw. for 
pumping purposes. 

(To be continued.) 


.NORTH-EASTERN RAILWAY 
ELECTRIFICATION. 


THROUGH the courtesy of Messrs. Merz 
and McLellan, consulting electrical en- 
gineers for the work, we are able to 
publish the outline drawing below, show- 
ing the arrangement of the North- _ 
Eastern Railway electric freight loco- 
motives used on the Shildon-Newport 
route of that company, the electrification 
of which formed the subject of an 
illustrated article in our issues of May 
26th and Jone 2nd. While we must 
refer our readers to the description 
there given for full details of these. 
locomotives, we may here point out that 
the equipment includes four 275-B.H.P. 
totally-enclosed motors, each driving an 
axle through twin-gearing ; the motors 
are fitted two in each truck, wound for 


Moror-ConVERTERS IN LANGLAND STREET SUB-STATION. 750 volts, the two on each truck being 

’ connected permanently in series, and the 

is) the Hillhouse Quarry Co., where some 450 H.P. of pairs or units controlled on the usual series-parallel system. 
variable-speed 4.c. motors are installed. The farmers on . The sloping ends of the cab contain the resistances, con- 


whose*land the transmission lines are run have taken  tactors, &c., and all H.T. electrical apparatus. 


RatLway 1,500-Vo_T Direct-CuRRENT ELECTRIC 


advantage of the electricity supply, both for lighting and gn Two master-controllers are fitted in the cab, which also 
‘power; and to give a L.T. supply, small concrete buildings contains auxiliary switches for controlling the air com- 


‘ 
us 
is- 
es, 
on 
& 
he 
on 
he 
nt 
W. 
ve 
dle . 
he 
ng 
ng 
on - 
8- 
a 
18 
SCALE 
S SS ZA 
: —— ZA 
AUR RESERVOIR ; AND BLOWE AND BLOWER ~ RESERVOIR 
if 
= 


THE ELECTRICAL REVIEW. wo.2,012, some 16, 1916, 


pressor and two dynamotors shown, and for the lighting 


and heating circuits, The locomotive is mounted on two 
four-wheel trucks, and is 39 ft. 4 in. in-length over 
the buffers, having a total wheel base of 27 ft.; it weighs 
about 75 tons, and its rated horse-power is 1,100. 

It is designed to haul 1,400-ton trains at a speed of not 
less than 25 miles an hour on the level, and will exert an 
average pull of 28,000 Ib. at the tread of the wheels when 
starting under normal rail conditions, with, of course, a 
considerably greater maximum pull. 

The locomotives were designed and built at the company’s 
locomotive works, and the electrival equipment was supplied 
and fitted by Messrs. Siemens Bros. Dynamo Works, Ltd., 
the work being carried out under the supervision of Mr. 
Vincent Raven, chief mechanical engineer to the company. — 


INTERNAL-COMBUSTION-DRIVEN ELEC- 
TRICAL SETS. 


By W. A. TOOKEY, M.I.Mech.E. 


(Abstract of paper read before the ASSOCIATION OF SUPERVISING 


ELYCTRICIANS.) 


OSE very frequently hears that a gas engine should be selected to 
work at a load 15 per cent., more or less, lower than the makers’ 
ratings. This presupposes that gas-engine makers have agreed 
upon a standard basis of rating amongst themeelves, but, as far as 
the author is aware, this is not the case. Practice in this matter 
varies very considerably. 

There is one important item which a makers’ catalogue very 
rarely gives, and that is the diameter of the engina piston and its 
length of stroke ; it is upon this dimension that the whole output 
of the engine depends and comparisons are made possible. In his 
practice, the author pays no regard whatever to the makers’ ratings, 
and considers only cylinder dimensions, Knowing these, the 
engineer can select his owa engine to suit the job, -and 
allow such margin as he thinks is necessary. Then, knowing 
the speed of rotation of the engine crank shaft, and the limit of 
pressure behind the piston that it is advisable not to exceed, he 
has all the elements which enable him to exercise a wise discretion 
in making a selection from engines of various typés and construc- 
oo The necessary information is given in the following 

e:— 

PISTON PRESSURES (LB. PER SQ. IN.) OBTAINABLE FROM 

INTERNAL-COMBUSTION ENGINES FOR USE IN CALCULATION OF 
B.H.P AND Kw. OUTPUT. 


| 
| 
| 


| Producer ga3. og 
| cite. a oes 
Maximum 
load, | 
2 Pm 95 80 75 80 76 90 M5 
3 Pa | 81 66 6) 66 61 76 40 
4 Em | ‘85 "825 “814 "825 “814 845 “74 
5 Pw | 54 44 40°7 | 44 | 506 266 
Normal fall 
load. 
6 Pm | 90 75 70 75 70 85 47 
7 Po | 76 61 56 61 56 71 33 
8 En *845 813 *813 *835 ‘70 
9 Pw 506 |40:7 |40°7 |21°8 
10 Vo 3 375 41 3°75 41 3°22 7°06 
11 Vw 4°5 6'1 4°84 | 10°56 
Long periods - 
full load. 
12 Vw 67 62 67 53 |116 
13 Pw | 45°38 | 37 34°2 37 342 43 20 


Pa = see Saami pressure = Indicator diagram positive loop. 

LH.P, 

Pa = Useful piston pressure available at engine shaft. (B.H_P.) 

Pw = Useful piston pressure available at generator terminals, (Kw.) 

Em = eee a efficiency of engine = Pa + Pm, 

Vn = Piston displacement in cb. ft. per minute per B.H.P. devel 
(impulse strokes), 4 

Vw = Piston displacement in ch. ft. per minute per Kw. developed 
(impulse strokes), 

siger gs Pw and Vw based on fall-load generator efficiency 

of °89. 


The head-lines of the table differentiate between the different 
fuels used in internal-combustion engines. 
: The second line (P,,) refers to the maximum piston pressure that 
is procurable from fuel mixtures of full strength for short periods 
. ¢f operation, and is, in fact, the mean effective pressure measured 
from an indicator diagram. 


The third line (P,) gives figures representing the force which is 
utilised in giving out power, and the dfference between the figures. 
in the second and third line represents, empirically, the amount of 
pressure absorbed by the friction of the mechanism within the 
engine itself, 

Ia the fourth line (£,,) the ratio of line 3, divided by line 2, is 
given ; in other words, the ‘‘ mechanical efficiency ” which the two. 
sets of figures represent. P, in line 3 can be calculated from any 
maker's catalogue, if the cylinder dimensions and sp2ed are known, 
by the use of the well-known formula: PLAN /33,000=B H.P, 

Line 5 (Py) represents the amount of piston pressure in terms of 
Kw,, when carrent is generated by a dynamo having an efficiency 
of 0°89, this figure being selected as a reasonable and usual 
efficiency of electrical machines of moderate output, 

Lines 6 and 7 show the piston pressures comparable with lines 
2 and 3, but with fuel mixtures of lesser value, upon which it is 
possible to rely whilst the engines continue in operation for, say, 
eight-hour periods. ‘ 

Line 8 is the relative mechanical efficiency of the figures in 
line 7 divided by line 6. Line 9 shows the useful piston pressure 
utilised in conversion of H.P. into Kw. as working loads, and really 
represents the maximum figures upon which supervising elec- 
tricians should rely, and upon which they should base all their 
computations, in the manner afterwards demonstrated. 

S> far, all figures noted in lines 2 to 9 in the table refer to 

piston pressures in terms of lb. per sq. in., and it is important 
to realise that these pressures alonedecide the output of any engine 
whose cylinder dimensions and speed are known. But, as they 
stand, they are insufficient to those who require to have a basis of 
comparing engine outputs, inasmuch as no indication is given as 
to the actual capacity that euch pressures imply, according to 
cylinder dimensions and number of impulses obtained per unit of 
time. 
By dividing 229°16 by either of the values of P, as noted in 
lines 2, 3, 5, 6, 7, 9, @ figure is obtained which represents the 
number of cb. ft. of piston displacement required pér minute 
to produce one I.H.P., B.H.P., or KW., a8 the case may be, In lines 
10 and 11 will be found figures which, when multiplied by P, in 
line 7 and Pw in line 9 respectively, will give 229. Taking the 
quantity 4°5 in line 11, under the heading of Town Gas, for 
example, we have the knowledge that for every KW. required as 
output from a certain dynamo, the engine cylinder dimensions 
and number of impulses obtained in a minute must be such that 
for each Kw. generated, at least 4°5 cb. ft. of engine piston dis- 
placement must be allowed if the output required is to be main- 
tained for several hours on end ; and, further, that if the set is to 
continue in operation throughout the whole of the 24 hours, even 
alarger allowance of piston displacement per KW. is advisable— 
say -10 per cent. more (see line 12). With such an additional 
margin of 10 per cent, one can feel sure that temporary derange- 
ments, say of valve setting, which may result in reduced power 
from the engine; or temporary abnormalities, such as reduced 
strength of gas mixtures ; or increased engine friction, due possibly 
to slightly-heated bearings; or any similar occurrence due to 
operation, will not affect the running to such an extent as to pro- 
dace either a slowing-up of the engine, or an actual stoppage under 
full load. 

To show the practical application of the figures’ given in the 
table, one or two examples of their use are added :— 

(a) An engine has four cylinders, each 8 in, in diameter and 7 in. 
stroke, and runs at a epeed of 600 8.P.M. It is served with town 
= What is its output capacity in Kw. as a normal working full 
load ? ~ 

Answer :—Area of 8-in, piston = 50 eq. in. 

Piston displacement = 50 x 7 + 1,728 = 0°2025 ch, ft. 

Vw (displacement per min. per Kw.) = 4'5 cb. ft. 
Therefore :—0'2025 x 600 X 4+ 2 X 4°5 = 54 KW. 
Nore,—For lonzer periods of operation at full load, say, 50 Kw. 


(6) A four-stroks, two-cylinder engine, 5 in. diameter and 6 in. 
stroke, specified to run at 800 R.PM., is worked on kerosene 
(refined oil), and is offerei by the makers as a suitable engine to 
drive a dynamo for eight hours at fall output of 100 amperes and 
135 volts, and to be capable of giving a first battery charge for 
24 hours, Is this a fair rating? 


Answer :—Area vf 5-ia. piston = 19°6 aq. in. 

Output 100 x 135 = 13°5 Kw. . 
Piston hema = 166 x 6 + 1,728 = 0°068 
eb. ft. 

Therefore : —0°0358 x 800 xX 2+ 2 X 13'5 = Vy = 4'0. 

Bat the table shows that for refined-oil engines Vw (see line 11) 
should equal 6'1 cb. ft. displacement per min. per Kw., and, there- 
fore, a three-cylinder engine of the same cylinder dimensions and 
speed would be necessary to give adequate margin. 

(c) A single-cylinder two-cycle oil engine, 14 in. diameter 
and 15 in. stroke, runs at 300 R.P.M. What is its output :— 
(1) maximum B.H.P. ; (2) working -B.4.P. (normal full load) ; and 


(3) Kw. rating—the latter assuming a dynamo ¢ffisiency of 0'89—__ 


at normal working full-load output ? 
Answer :—Area of 14-in. piston = 154 sq. in. 
= 154. x 15.+ 1,728 = 1'337 

Therefore :— 

1337 x 309 + 10'5 (line 11) = 382 kw. 

7°0 (line 10) = 57°3 B.u.P. normal full load. 
+ = B.H.P. maximum, 


It is to the shirking of what are, after all, but simple arith, 
metical problems, that troubles with internal-combustion-driven 
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dynamo sets are often due, The ‘subject is essentially practical, 
and should certainly be given much more attention than it usually 
receives. 

A piston-pressure basis of rating as suggested in the table accords 
generally with practical results. obtained. The author has found 
the method of comparison extremely useful, and for this reason 
— pay it to his engineering colleagues for what it may be 
worth, 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. : 


White’s Patent Corrosion-Proof Fitting. 


The latest addition to the series of corrosion-proof fittings 
developed by the St. HELENS CABLE AND RUBBER Co., LTD., of 
Warrington, for use in connection with their cab-tire sheathed 
cable, is a lampholder specially designed for situations in which it 
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i 
Fia, 1—SECTIONS oF WHITE'S CoRROSION-PRooF LAMP- 
HOLDER, Loop-In” TYPE, 


is not convenient to install the corrosion-proof ceiling-rose. The 
construction of this device is illustrated in figs. 1 and 2, and is on 
the same lines as that of the company’s standard c.P. holder, 


also the whole of the lamp cap, from corrosion. In fig. 1 the 
method of looping-in is clearly shown, and it will be seen that the 
compound with which the top of the holder is filled (shown black) 
completely protects all metal parts in that chamber, while pro- 
vision is made for excluding water from the lower chamber with 
rubber washers, Fig. 2 shows the parts as photographed, and fig. 3 
the complete fitting in position, These holders have been tested 
by total submersion under water, with the lamps burning, for 
periods of 144 hours, and under battery acid for 24 hours. Mr. 
White's o.P. fittings, we understand, are being largely used by the 
Ministry of Munitions (Explosives Department), and are approved 
by the Home Office for use in Explosive Danger buildings, The 
body of the holder is made of a special insulating material of the 
ebonite class, the interior being fireproof and the exterior of a 
special acid-resisting quality. 


Hotpoint Cooking Appliances. 


We have received a 1916 pamphlet on the subject of electric 
ranges, from the HoTPOINT ELECTRIC HEATING Co., of 38, Poland 


~Street, W., which, in addition to general information on the sub- 


ject of electric cooking, particularises Hotpoint apparatus and its 
use, 

Mention may be made of five new ranges, models D to H, which 
are being introduced by the company, and of which D and E repre- 


Fig. 4.—Hotpoint ELectric Cooker, Monet G. 


sent apparatus suitable for large family cooking, while the others 
are on a less ambitious scale. We illustrate in fig. 4 the Model G 
range, which most nearly resembles the usual type of English 
apparatus, and includes a baking oven 184 in. x 16 in, X 11}in. high, 
with drop-down door, and upper and lower heating elements con- 
trolled by three heat-indicating snap switches. The upper element 
is for broiling, and a broiling-pan is provided. Three three-heat 
circular boiling-plates, giving nine different loadings, from 200 to 
1,500 watts, are fitted, of the ‘‘ glowing coil reflector ” type ; similar 
rectangular elements are fitted in the:oven, The top of the range 
is hinged, and the boiling-plates are easily removable, A heat 
indicator is provided on the oven door, which 
can be used as a guide to cooking tempera- 


Fig. 2.—Parts oF 


LAMPHOLDER, COMPLETE, 


having their U seal in the top and their special collar, with 
cushion to protect the terminals and lamp cap. The holder, it 
will be noted, protects not only the terminals and cable ends, but 


Fig. 3.—CoRROSION-PROOF FITTING 


tures in conjunction with a chart; the 
indicator registers a number, not degrees. 
Amongst other matters referred to in the 
pamphlet is the Hotpoint water heater, 
suitable for 15 or 30-gallon tanks; this 
is in the form of a hollow cylinder, through 
which the water circulates, and is made 
for two loadings, 500-watt, 8 in. long, and 


Fig, SwITCcH. 


1,000-watt, 12 in. long, with the heating element guaranteed for 
two years. The company has recently issued a neat little push- 
button switch for use with table-cooking appliances, shown in fig. 5 
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This switch has a simple and effective movement, giving a quick 
make and break, and bears the Underwriters’ inspection stamp. 
It should be quite suitable for table appliances. 


Electric Fans. 


’ Notwithstanding the fact that in the early days of this week 
offica fires had to be switched on, to prevent the editorial soul from 
freezing hard in this merry month of June, we are assured that 
there is every indication of a good fan season. On that assump- 
tion, in anticipation of the good times in store, firms that are in a 
position to supply are being advised to circularise during the next 
few weeks the local hospitals, doctors, nursing homes, authori- 
ties, &c. THE Epison & Swan UNITED Exectric LIGHT 
Co, Lrp., Ponder’s Ead, have issued a new fan list illustrating a 
number of their leading lines, some of which we show herewith. 

Figs. 1 and 2 show their steamship and train fan (D.c.), in two 
diffarent positions; its essential feature is its special combined 
supporting device and connection. Oae or more supports can be 
fitted in each cabin or saloon, so that the passenger can fix the 


EpIswAN ELECTRIC Fans, 


fan to suit his own requirements, whilst by means of the swivel 
and trunnion movement the fan can be set to blow in any desired 
direction, from the roof, floor, or table. Fig. 3 shows a ceiling 
fan (D.C.), which is specially built for large halls, kinema theatres, 
clubs, institutions, &c., for energetically moving the air over a large 
radius without noise. An oil-well fitted inside the body prevents 
oil from getting into the windings, Fig. 4is a popular model of 
convertible fan for convatescent homes, private housee, &s.; it can 
be used either as a bracket fan or on the table or floor. It isa 
silent fan, and is fitted with a regulator giving three speeds. The 
porthole fan (D.c.) shown in fig. 5 is specially built for factory 
ventilation, and can be easily fitted to all standing buildings—the 
cast-iron ring may be inserted into a suitable aperture in the wall, 
window or ceiling, 


LEGAL. 


CHARGES AGAINST A COLLIERY MANAGER, 


In the Sheriff Court at Falkirk, on Friday, before Sheriff 
Moffatt, John Grierson, colliery manager, Falkirk, was charged 
with a number of breaches of the Coal Mines Act at No. 7 
Pit of Callendar Colliery Co., in which the haulage is worked 
by mechanical power. It was alleged in the indictment—" You 
did place, or permit to be placed, electric cables across the 
entrances to No. 18 and No. 22 refuge holes of the inner set of 
haulage road, so as to impede ingress.” The indictment also 
charged him with failing to have in use at the mine the code of 
signals prescribed by No. 92 (a) of the General Regulations, and 
failing to keep exposed and dangerous parts of the machinery 
securely fenced. Grierson’ tendered a plea of guilty, and on his 
behalf an agent stated that in regard to a number of the counts he 
could have pleaded not guilty, but to havedone that would have 
necessitated the closing of the pit fora whole day. Immediately 
the inspector drew his attention to the matter, Mr. Grierson had 
additional fencing put up. The haulage engine was started and 
stopped by a lever operated from a separate winding engine house, 
which had two doors, and the engineer only visited the haulage 
engine when stopped for oiling purposes. It might be, however, 
that his client had committed a technical breach of the law, and 
the engine-room in question had now been proviied with two 
doors, Farther,.the agent explained that the colliery was supply- 
ing mine-sweepers and public works engaged in the manu- 
facture of explosives, grenades, electric-power works, and others, 
and that the manager was unable to cope with the national 
demands, In the circumstances he elected to goon working his 
haulage road, under the honest conviction that in doing so he was 
really assisting in the national needs. 

The SHERIFF said it was a question whether the Act of 
Parliament was to be disregarded in times of- national emargency, 


Addressing the acsused—he said he could not hold that the pro- 
visions of the statute or of the regulations could be altered in this 
case. If it was necessary that the work of making the necessary 
alterations could not be gone on with, as a result of national emer- 
gencies, he (the Sheriff) was sure that those who prosecuted would 
have taken that into consideration. The accused had contravened 
the regulations laid down by Parliament, and consequently he 
would impose a penalty of £15. 


THE LEISTON STREET LIGHTING CASE. 


In the Court of Appeal, on June 9th, the appeal by the defendants 
in the case of the Leiston Gas Co., Ltd., v. Leiston-cum-Sizewell 
U.D.C. (recently commented upon in our pages) was dismissed, 


THE FIXATION OF NITROGEN IN THE U.S.A. 


THE fixation of atmospheric nitrogen with the aid of water power 
has recently been under discussion in the United States Congress. 
The importance of providing a supply of nitric acid in time of war, 
as well as of artificial fertiliser in time of peace, from the country’s 
own resources, is gaining appreciation, but the various interests 
involved are pulling in different directions, and no definite result 
has been attained. 

In Metallurgical and Chemical Engineering, a pamphlet issued 
by Mr. F. S. Washburn, president of the American Cyanamid (Co,, 
is quoted on the relative merits of the arc and cyanamide processes 
of fixation of nitrogen ; the former depends upon direct combina- 
tion of nitrogen and oxygen by the high temperature of the arc, 
whereas the latter is based upon the conversion of calcium carbide 
to cyanamide by combination with nitrogen, the cyanamide being 
afterwards converted to ammonia by treatment with steam, and 
the ammonia, if desired, to nitric acid by oxidisation. Mr. Wash- 
burn states that the arc process requires between five and six times 
as much electrical energy as the cyanamide process, for the same 
result ; for the production of 180,000 tons of concentrated nitric 
acid per annum 540,000 continuous horse-power is required by the 
arc process and 100,000 continuous horse-power by the cyanamide 
process. With the cost of power installation at the moderate 
American figure of $100 per continuous horse-power on the switch- 
board, a plant for 180,000 net tons of concentrated nitric acid per 
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annum by the arc process would cost $30,000,000, and under the 
same conditions a plant of the same capacity by the cyanamide 
process would cost $30,000,000. For the production of fertilisers 
alone, the disproportionate cost of plants of equal capacity is 
much greater than ia indicated by the figures given above for the 
production of nitric acid. 

Tae world production of nitrogen by the arc process is 32,000 
net tons, and by the cyanamide process 200,000 tons per annu. 
The former has been confined mainly to Norway, whereas the 
cyanamide process has found application in Norway, Sweden, 
Garmany, Austria, Italy, France, Japan and Canada, : 

There are a number of processes for the oxidisation of ammonis. 
The particular process in the development of which the American 
Cyanamid Co. collaborated has application in Germany equivalent 
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to the production of 120,000 tons of concentrated nitric acid per 
annum, 

The chemical effisiensy of the prose3s is over 90 per cant., and 
an English company is establishing plants io the allied countries 
of Earope with this efficiency guaranteed. The cost of production 
is about 70 per cent. of that of nitric acid by way of Chile nitrate. 
The art was quite new when the war began, and the enormous 
demand for nitric acid has given it an extraordinary impetus, and 
led to improvements which might otherwise have taken years to 
accomplish, All military explosives are made from and with 
nitric acid. Germany's supplies of Chile nitrate of soda were 
consumed early in the war, and she is said to have expended 
20 million pounds sterling on the air nitrogen industry, increasing 
the power employed by 300,000 u.P., whilst the Allies, though 
able to obtain Chile nitrate, are employing 509,000 H.P. con- 
tinuously in the fixation of atmo&pheric nitrogen, Again, Ger- 
many produces twice as much food from half the area devoted 
to grain and potatoes in the United States, by employing seven 
times ‘as much fertiliser to the acre. Mr. Washburn, at the 
request of the U.S. War Department, submitted a plan for 
assuring to the Government an ample supply of nitric acid in 
the event of war, according to which the Government was 


to develop 100,000 hydro-electric H.P. (with a reserve of 25 per . 


cent.), costing 2} millions sterling, the plant remaining the 
property of the Government; private capital would pay the 
Government 3 per cent. on the cost of the plant and the operating 
costs, and would constract a fertiliser plant at a cost of 4} mil- 
lions, producing fertiliser equival2nt to 2,200,000 tons of standard 
fertiliser; private capital would also install plant costing 
£200,000 to manufacture 20,000 tons of nitric acid per annum, the 
Government’s peace requirements, while the Government would 
install, at a cost of £1,000,000, plant to manufacture 99,000 tons of 


nitric acid per annum, the latter plant to stand idle, but ready, 


aid all preparations to double this output within three 
months. 

Regarding the production of ammonia from by-product coke 
ovens, Mr. Washburn considers the output variable, and says that 
it is absorbed by industries from which it could not b2 withdrawn 
without great disadvantage in time of war. He points out that 
Garmany, producing 9) p2r cant. of her coke in by-products plant, 
turned to atmospheric nitrogen in wartime. No private interest 
can afford to prepare itself in time of peace to manufacture nitric 
asid to meet war demands, owing to the amount of idle capital on 
which there would b3 no return. Cheap water power is the chief 
requisite in the fixation of atmospheric nitrogen, but the United 
States is not a country of.cheap water powers; the annual cost of 
a hydro-electric H.P. in the United States is $12 to $20, compared 
with $3 to $6 in Norway. Tae markets of the United States can 
be best filled from manufactories situated on the cheap Canadian 
water-powers. Only by Government ownership, and a lease at-low 
rates to the user, can power be supplied ts the latter cheaply enough 
t> manufacture nitrogen from the air, and as the industry is 
new to American investors, to b3 relieved of the necessity of pro- 
viding capital for power plant amounting to about one-half the 
total investm2nt would greatly assist in raising the capital for the 
pirpose. Mr. Washburn also states that the American Cyanamid 
Co. is representative of one of the four industries which must 
have an extraordinary amount of extremely cheap water power, 
the others being the carbide industry, the aluminium industry, and 
the arc process, The Union Carbide Co.,is the sole representative 
in the United States of the carbide industry, and it has secured 
water powers in Norway for future developments, The Aluminium 
Co. of America, the sole representative of the aluminium industry 
in the United States, is confined to the use of those powers which 
are within range of the necessary. raw materials, and has secured 
the cream of the large cheap powers in the United States. The arc 
process has not, s> far, found its way outside of Norway except in 
an experimental way. The Da Pont Oo. states that it is its pur- 
pose to establish the arc process in Canada. The Cyanamid Co. is 
in Canada, and has laid ita plans for remaining there ; it is engaged 
in extensive developments for the purpose of providing for the use 
of the farmers of the U.S.A, a great supply of a concentrated 
chemical compound of nitrogen and phosphoric acid, constituting a 
fertiliser of superior. merit, 

In the same issue of Met, and Chem. Engineering is an abstract 
of an article by G. Schiiphans, in Metall wnd Erz,on the Ostwald 
process, which is the one employed for converting ammonia into 
nitric acid. Broadly speaking, impure ammonia liquor is first 
purified, and then pure ammonia gas from this liquor is 
conducted to a catalyser apparatus, where it is mixed with air 
and passed over a heated catalyser, forming nitric oxide 
and steam. Th3 catalysing chambers are arranged in groups of 
three elements, of which two are in use and the third is in reserve ; 
one is shown on p. 672. At the bottom the ammonia gas énters on 
one side and air on the other. The air and ammonia, before they 
meet each other and mix, pass through gauge collars as indicated, 
whose diameters are so selected that a proper mixture of air and 
ammonia for burning will be obtained. For further adjustment 
a valve is placed in each line, The air and ammoni: are mixed by 
a rotating aluminium plate, and pass then through a narrower 
iron wire screen. 

The air-ammonia mixture now goes to the platinum gauza, 
which is héated to about 700°. by electricity. At this temperature 
an almost quantitative conversion of the ammonia to nitric oxide 
and water takes place. The platinum gauz3 takes about 120 to 
150 amperes, at 24 to 26 volts, for heating. In order to prevent 
breaking up of the ammonia by radiation and conduction from the 
glowing platinum gauze before it reaches the hot zone, the lower 
half of the casing surrounding the gauze is cooled by water. For 
conducting away the oxide of nitrogen, an iron: hood is fastened 


to the burning chamber, This hood rapidly diminishes in cross- 
section, and is lined with sheet aluminium on the inside, in order 
to prevent iron oxide particles from falling down on the platinum 
gauz>, The elhow leading from the iron hood is also of 
aluminium. 

The three elements provide nitric acid for the manufacture of 
10,000 tons of 60° suphuric acid per annum, on the lead-chamber 
system. On the other hand, the process can be worked so as. to 
i ammonia-nitrite or nitrate, the latter being an excellent 

iser. 


THE SELLING SIDE OF ELECTRICITY 
SUPPLY.—VII. 


VERTISING, like politics, is a subject that everybody feels 
himself capable of criticising, and it therefore behoves one 
to be wary in offering suggestions. There are, however, 
one or two points worth a little more consideration than 
they generally receive, both in the matter and in the 
distribution of publicity literature. 

As regards the matter itself, unleas great care is taken with 
its form, a very large percentage finds an immediate resting- 
place in the waste-paper basket. Especially is this the case 
when it is in the shape of advertising matter pure and simple. 
Progressive advertisers discovered many years ago that, in 
order to avoid its premature destruction, it was necessary to 
give their literature some practical or artistic value. This 
they did by embodying it in a calendar, a diary, or some 
such thing, which would render it of use, or else giving 
it an artistic embellishment that would save it from 
an untimely end. The latter, or a combination of the 
two, is usually prohibitive on account of expense, and one 
therefore leans to the utilitarian method for achieving the 
purpose at a minimum cost. 

It has most frequently been the object of electricity 
supply managers to direct their efforts towards the con- 
version of the houszholders, yet all who have had much 
experience in pushing ‘other users” of electricity have 
found that the servants are almost as important. 

If the cook, for instance, has made up her mind that she 
will not like electric cooking, an attempt to force it upon 
her is foredoomed to failure. There have been many cases 
where it has been installed in defiance of the autocrat of the 
kitchen, and one complaint has followed another, until it has 
been removed. A good deal of diplomacy is required to get 
her majesty’s sympathy and co-operation, but it is well worth . 
the effort, for plenty of cooking installations have been 
brought about by her advocacy. As time goes on good 
servants are becoming rarer, and to those lucky enough to 
possess them, priceless, which in itself suggests a variation 
in our modus operandi. : 

Supply authorities are, of course, in the habit of reading 
their meters quarterly, and we offer the suggestion for what 
it is worth, that in addition to sending advertising matter 
with the bill—not always a happy moment—the meter- 
reader should be provided with a supply, and should present 
a copy to the servants. 

We have always believed that the finest introduction to 
other uses is the electric iron ; there is nothing to touch it 
in convenience or cheapness, and no residential installation 
can be regarded as satisfactory that does not include one or. 
more. 

For a meter-reader to waste his time canvassing is neither 
necessary nor desirable, but no doubt a little of his. time 
goes in a friendly chat here and there with, perhaps, a pretty. 
maid. With a little encouragement this might be made to 
take the form of a pleasant inquiry as to whether she has an 
electric iron. A list could be made of the premises 
without one, and a mark placed on the meter-card. It 
might then be possible to offer each meter-reader a bonus, 
or a small increase of sixpence or so on his weekly wage, for 
every 25 or 50 irons instalied in his district from the date 
the scheme starts. It would not take him a moment, whilst 
he is being admitted and escorted to the meter cupboard, 
to present his publicity matter and suggest the advisability 
and interest of paying a- visit to the show-rooms where, 
demonstrations are being given. 

We have mentioned that the advertisement might take the 
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form of something useful. A calendar is a thing often 
referred to, and it might be made for a portion of the year, 
say, the period between the meter reading visits, so that, 

ving supplied a reminder about irons for a time, the 
next of the series would deal with vacuum cleaners and so 
on. Other ideas suggest themselves for ensuring frequent 
reference to the advertisement ; for example, spaces beside 
each day could be provided, wherein to record the quantity 
of milk and bread delivered. 

The scheme should be backed up by every possible means ; 
those interested will find a plan for an iron campaign 
outlined in our issue of March 19th of last year. The co- 
operation of manufacturers can always be obtained for 
providing advertising matter, and possibly for a special 
display stock. 

It is important to make sure that apparatus does not get 
out of order and become shelved. The meter-reader’s advance, 
when earned, might well be made conditional on his seeing 
that this does not happen, by making an occasional inquiry 
as to how it is found to be working. 

One other point about irons: there is still room for a 
very light iron of 2 or 2} Ib. weight for lace and fancy work. 
Many ladies would be inclined to purchase such an iron for 
their own use, in addition to one for the kitchen. 


CORRESPONDENCE. 


Letters received by us after 6 P.M, ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
oations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address}in our possession, 


Support of Home Industries. 
I was pleased to note your Leaderette in reference to the 


example of the Oxcroft Colliery Co., Ltd., who propose giving 
out contracts only upon the distinct understanding that the 
company, firm or individual to whom they are sent is not 
in any way under the influence or control, directly or in- 
directly, of any German, whether naturalised or otherwise, 
and that none of the payments or profits arising from the 
execution of the contracts will pass into the hands of Germans 
as shareholders, partners, or otherwise. 

For your informatjon, I may say that I believe a municipal 
authority endeavouréd, when advertising for their annual con- 
tracts in the early part of this year, to follow the same prin- 
ciple, by issuing, at the time of inviting tenders, forms on 
which they were asked to fill in the following information :— 

1. State as to whether you have directors on the board of 
alien enemy origin, naturalised or not; if so, the number. 

2. As to the shares held by such directors or/and by share- 
holders of alien enemy origin, naturalised or not, and the 
percentage of such shares to the total capital. 

3. As to the number of staff and employés of alien enemy 
origin, naturalised or not, receiving payment. 

4. As to whether any of the goods or material which it is 
proposed to supply will be manufactured or obtained from 
abroad, and, if so, the town and country of origin, with the 
name of the firm supplying same, must be given, and not 
the country from which they are imported. 

I am informed however, indirectly, that instead of getting 
the support it was hoped the British manufacturers woul 
give, many firms refused to have anything to do with it. It 
is hoped, however, now that such an important and influential 
industry as the coal trade (which at the present moment is 
all-powerful in the country) has taken the matter up, that it 
will be possible to enforce conditions which other purchasers, 
even a municipal body, are unable to do. 

It is to be regretted that an Association of which the word 
‘* British ’’ forms such a large part should not be starting 
some active propaganda towards the end which should be 


the aim of all British-born subjects. = 
Station Engineer, 


June 12th, 1916. 

{It is satisfactory to learn of one more municipal authority 
that is prepared to embody in its conditions of contract the 
views held by the majority of the British people on this matter, 
when it is possible to do so. Several important corporations 
expressed themselves very plainly on this question some time 
ago—will the others follow?—Eps. Etec. Rev.] 


THE .RONTGEN SOCIETY. 


Ar the meeting of the Réntgen Society on June 6th, Prof. 
J. W. NicHoLson read a paper on the homogeneity of visible 
radiation, and gave an account of spectroscopic researches 
which he had been conducting at King’s College, London. 
Although the paper was almost wholly concerned with physics, 
the discussion took a more immediately electrical turn, Major 


Rosert Witson, of the Canadian Medical Service, raising the 
question as to the possible homogeneity of X-rays, which 
homogeneity, he said, was the philosopher’s stone of the 
radiographer. The radiographs obtained to-day by means of 
high-power transformers were of a totally different order 
from those obtained with the simpler apparatus of years ago. 
Not merely was the apparatus more powerful, but the action 
was different. In taking radiographs of the frontal sinus side- 
ways it was found that with a static machine or coil as the 
means of excitation a clear-cut image of the bone resulted, 
but with the high-tension transformers now in use a different 
type of ray was forthcoming, and one which revealed not only 
the bones clearly and perfectly, but also the nimbus of flesh, 
and in some instances on the same plate an image of the very 
skin itself. He never got these with his static machine. He 
felt that there was a very definite ratio between the character 
of ge ray which was. produced and the strength of the cur- 
rent. 
Dr. G. W. G. Kave said that Prof. Barkla originally laid it 
down that every element had at least one homogeneous X-ray 
of its own, and in some cases two, one of which was called 
the K radiation, and the other the L radiation; but then 
came the workers on crystals (Bragg and others), and it was 
found that the X-ray was not by any means homogeneous, 
and at present the X-ray investigator was in the same posi- 
tion with regard to the number of spectra as was the worker 
in optics. Dr. Kaye said that previously to the war he had 
been engaged in analysing the beams of rays obtained from a 
hard tube under ordinary conditions, and although the work 
was suspended, he did enough to show that the chances of 
obtaining homogeneous X-rays were extremely small. The 
proportion of L radiation got out of an ordinary tube under 
ordinary working conditions was trifling, perhaps about 5 oa 
cent. If the tube were run “ soft ”’—so soft as to be probably 
of not much use, except for therapeutic work—it was possible 
to get a fairly large proportion of homogeneous rays. No 
matter how much the quantity of radiation were cut down, 
although a ray almost homogeneous could be obtained, it was 
never quite homogeneous. The results in this direction. were 
certainly not such as to make one optimistic. . 

Prof. NicHotson said that he had no certain results along 
this line of investigation at present, but he promised that the 
Society should hear something about it later on. 


WAR ITEMS. 


To be Wound-up.—The Board of Trade has ordered more 
businesses to be wound-up, making the total down to date 
196. The latest lists include the following :— 

Union Electric Co., Ltd., Park Street, Southwark, S.E., 
electrical engineers. Controller: P. D. Leake, 25, Abchurch 
Lane, E.C. ; 

Quarzlampen Gesellschaft m.b.h., 62, Red Lion Street, 
W.C., dealers in quartz lamps and accessories. Controller : 
R. W. Brown, 12, Old Square, Lincoln’s Inn, W.C. 

Coke Oven Machine Co., Litd., London, manufacturers of 
coke oven machinery. Controller: J. Duncan, 158, Fenchurch 
Street, E.C. 

Chas. H. Blume, Western Road, Mitcham, Surrey, varnish 
and enamel manufacturer. Controller: J. W. Barrett, 19a, 
Coleman Street, E.C. 

‘“*Made in ——.’’—The Chamber of Commerce of New 
South Wales at a recent conference resolved :—‘‘ That, with 
a view to preventing the general use of enemy goods after 
the war, the Commonwealth Government be approached with 
a request that legislation be introduced, requiring that all 
imported goods be indelibly marked with the name of the 
country or origin.’ 

Empire Trade.—At the annual conference of the New 


‘South Wales Chamber of Commerce, the following motion 


was carried unanimously :—‘‘ That this conference places on 
record its desire to co-operate with any practical proposal for 
the encouragement of trade within the Empire, and believes 


_ that the imposition of a surtax on goods manufactured within 


the territories of the nations now at war with us would be 
the most effective means of attaining that end, and thereby 
to some extent ease the enormous financial burden likely to 
occur through this disastrous war; that the British and Aus- 
tralian Governments be urged to co-operate with the manu- 
facturing, industries by establishing laboratories and centres 
of scientific research, such to be available to manufacturers 
throughout the Empire; that these opinions be conveyed at 
the proper time to the Federal Government, the High Com- 
missioner, the Agent-General for New South Wales, and the 
London Chamber of Commerce.’’ 

At the conference of the British Imperial Council of Com- 
merce, in London, a resolution was carried, with three dis- 
sentients (one of whom was Sir Albert Spicer), urging that 
arrangements should be made at the earliest possible moment 
to provide for preferential reciprocal relations between all 
parts of the British Empire; for reciprocal trading between 
all parts of the Empire and the allied countries; for the 
favourable treatment of neutral countries; for restricting by 
tariffs and otherwise trade relations with all enemy countries 
so as to render dumping, or a return to pre-war conditions, 


impossible. 
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Exemption Applications.—At the Yorkshire East Central 
Tribunal, Messrs. J. T. & J. Taylor, Ltd., woollen manufac- 
turers, of Batley, applied for exemption for the engineman 
and factory electrician at Blakeridge Mills, They said an un- 
trained man could not be trusted with the work without great 
risk to person and plant at the mills, where 1,050 people were 
employed, Their present assistant was the only one to share 
responsibility with the chief engineer for 200 electric lights 
and 22 dynamos and motors in five different mills and ware- 
houses. As illustrating the man’s importance, it was men- 
tioned that last week 400 people were idle for three and a 
half hours owing to a slight electrical mishap. Members of 
the Tribunal are to sneeiaite the requirements at the mills, 
and the case was adjourned. 

At St. Albans, on June 3rd, the North Metropolitan Electric 
Power Distribution Co., Ltd., appealed for Mr. C. Hocker, 
electrical engineer. It was stated by Mr. Hind, assistant to 
the general manager and engineer, that Mr. Hocker was in- 
dispensable. His principal work was to look after the require- 
ments of consumers with regard to wiring of power installa- 
tions, and at present, owing to the shortage of labour, he 
assisted the resident engineer in case of breakdown, and had 
control of a contract with the military. He added that out 
of a staff of 29 they had let 12 go. He admitted that there 
was no installation work for the military going on at pre- 
sent. No exemption was granted. 

At Poole, Mr. Edwin Chas. Newman (23), electrical engi- 
neer, of Sandy Lane, Broadstone, claimed exemption on the 
ground that it was expedient in the national interest that he 
should remain in business. He was the only partner in the 
concern, and contended that he was in a certified occupation. 
He was allowed until September 1st. 

At Swindon, Bays & Co., electricians, appealed for the 
exemption of Walter John Moran (34), engaged on the repair 
of wires, motors, &c., and the only electrician left with the 
firm. Mr. Bays said that if the man went they would have 
to close the electrical department, electricians being very 
difficult to obtain just now. Mr. Crewe Wood: Did not the 
Minister of Munitions put his hand on him? Mr. Bays: He 
volunteered for munition work, and we received a notice 
from the Ministry of Munitions asking if he could be spared. 
We said we could not spare him, as he was the last electrician 
we had. Conditional exemption was allowed. 

At Dartford, Mr. S. K. Fergusson, manager of the Light 
Railway Co., appealed for exemption for a motor-man, and, 
with the assent of the military representative, the request 
was acceded to. : 

At Southend-on-Sea, two electricians sought exemption. One 
said he was carrying out several contracts, and it would be a 
serious hardship to give up the business; he had serious finan- 
cial obligations to fulfil. He was passed for home service only. 
Exemption was granted until September Ist. The other appel- 
lant, a contractor for electric lighting, telephones, &c., said 
he would have to give up business entirely if he went. As he 
stated that he suffered from a tubercular complaint, he was 
directed to go before the Army Medical Board. 

Hemel Hempstead Tribunal has ‘given total conditional 
exemption to Mr. T. Hall, fitter and electrical engineer, 
appealed for by Mr. H. Martineau. 

At Altrincham, an electrician and plumber sought exemp- 
tion for two men, asking that exemption should be condi- 
tional on their remaining in their present employment, or 
similar work, and that the exemption should not be used to 
demand an increase of. wages, or accept any bribe or offer 
from any other firm without the usual consent. He was 
engaged with important sanitary: and electrical contracts at 
private houses, shops, munition works, and flour mills. The 
Tribunal pointed out that they had nothing to do with 
wages, and could not deal with the applications in the manner 
apparently desired by the employer. Eventually temporary 
exemption for three months was granted to one man, and 
the other was ordered to go forward when called upon. 

At Oldham, on June 8th, Mr. S. Stapleton, electrician, of 
Hollinwood, was granted temporary exemption to September 
1st. Mr. Stapleton also appealed for two employés, but these 
were disallowed. 

At Stretford, three employés at the local electricity station, 
whose: services were said to be indispensable to the mainten- 
ance of the electrical supply and distribution, were exempted 
until August 31st. ~ 

At Rochdale, last Friday, Messrs. Fryer & Hartley appealed 
for Mr. T. Hartley, a member of the firm, who was stated 
to be engaged on electrical contracts, and temporary exemp- 
tion to the end of August was granted. 

Middleton Tribunal granted conditional exemption to a 
tramway pavior on the application of the tramways manager. 

At Southwark, Messrs. Alexander Hawkins & Son, electrical 
engineers, of London Road, S.E., applied for the exemption 
of their manager at Richmond. He was the only man left 
at their Richmond works, and was a fully-qualified wireman, 
capable of undertaking repairs at Army camps and depéts. 
He was granted conditional exemption. on joining the Volun- 
teer Training Corps. 

Hastings Tribunal has granted three months’ temporary 
exemption to Mr. C. G. Winter (40), electrician at the Albany 
Hotel, appealed for by Sir Henry Lunn. 

At Whitehaven, a local electrician appealed to retain his 
son (18 years and 8. months), apprenticed to electrical work, 
and the only one left to assist in the business. Three months 
were granted. 


~ Street, as a cabinet-maker for electric coils, &c. Mr 


Boston Tribunal granted exemption until September Ist to 
Mr. C. E. Clare, engaged by Mr. R. W. Sandars, of Queen 
.. Sandars 

said he was one of the largest coil makers in Great Britain. 

Folkestone Tribunal has given conditional exemption to Mr. 
R. Carr (39), electrician with Messrs. Webster & Son. 

At Maidenhead, the manager of the electric light under- 
taking of the T:C. appealed for exemption for a shift engineer, 
and engine driver and fitter, a switchboard attendant, and a 
cable jointer, all essential. With military assent, each was 
exempted until October Ist. 

Three months’ exemption, with leave to appeal again, has 
been granted to Mr. S. A. Stock (24), electrical engineer, in 
charge of the business of Mrs. E. Storey, whose husband 
died last year. Mrs. Storey stated that three employés had 
joined the Forces, and she had a lot of contract work in hand. 

An electrician with a firm of caterers at East Grinstead, 
having 2,000 lights to look after, has been exempted until 
September 30th. ‘ : 

A Runcorn firm of electrical engineers has been granted 
pe for a storekeeper on releasing a single ‘‘ badged 
employé. : 

At Oxford, Messrs. Hill, Upton & Co., electrical engineers, 
applied for two electric fitters and wiremen, employed in 
installation work. It was stated that 17 of the staff had been 
released. Both men were conditionally exempted. 

Mr. Gilbert Clark (34), electrical engineer, of Combe Down, 
Bath, has received three months’ exemption. 

The Tudor Accumulator Co:, Dukinfield, appealed last week 
for a number of married men who were said to be indispen- 
sable. Several of them were engaged on work which, prior 
to the war, was done in Germany. One appeal was dis- 
allowed, another met with a temporary exemption for three 
months, and the rest of the men concerned were conditionally 
exempted, being in reserved occupations. : 

At Denton, the Oldham, Ashton & Hyde Electric Tramways 
Co., Ltd., appealed for a number of employés, and it was 
stated that if any more employés were taken away the car 
services would have to be further curtailed. Prior to the war 
the company employed 155 men and nine boys, and now they 
had 100 men, 13 boys, and 29 women, although more passen- 
gers were being carried. In all cases except four conditional 
exemption was granted, and it was recommended that the 
four should not be called up before July 31st. It was an- 
nounced that the company would appeal to the higher tribunal 
in respect of the four men who were not granted conditional 
exemption. 

Before the County Appeal Court, the Midland Electric Light 
and Power Co., of Warwick, appealed for Mr. A. E. Pritchard, . 
clerk and collector of electricity accounts, and two months 
were allowed, leave to appeal to the Central Tribunal being 
refused. 

An electrical engineer at Sutton (Surrey), who appealed, 
said that if called up he would have to sacrifice the business 
he had built up, which included work in a “controlled 
establishment at Chelsea. A final month to settle his affairs 
was allowed. 

Tonbridge Tribunal, on June 8th, granted conditional exemp- 
tion to Mr. F. A. C. Tabberer, electrician. | 

The Kent Appeal Court has allowed exemption to Mr. A. W. 
Groombridge, electrician, of Ramsgate, on condition that 
within a month he secures and keeps an engagement with the 
Government as an electrician. 

A Northampton electrical engineer, previously given two 
months in which to arrange for a manager, applied for fur- 
ther exemption. He stated that he had £500 in the business 
which had a turnover of £1,500 a year, and was still engaged 
on ene The Tribunal allowed him a month in which to 
“clear up.” 

Stoke-on-Trent. Tribunal has given three months’ exemp- 
tion to an electrical engineer engaged on the erection, super- 
vision, and maintenance of plant for manufacturers and firms 
engaged on munition work. a) 

Nuneaton Tribunal, on June 6th, granted conditional 
exemption to the acting borough electrician, Mr. H. Hodges. 

Sevenoaks Tribunal has given three months’ exemption to 
Mr. J. Pink, electrician with Messrs. S. Young & Sons. 

Two lead burners were appealed “for at Woking by the 
Accumulators, Ltd., on the ground that they were essential 
to the completion of Government contracts. It was stated by 
the military representative that the men had been ‘‘ combed 
out’’ of a reserved occupation. The Chairman observed that, 
according to an official circular, lead burners were very scarce, 
and were urgently needed in munition works. A month was 
given in each case. 

At Nuneaton, Mr. F. A. Newdegate, M.P., of Arbury Hall, 
appealed for Wm. Mitchell (35), electrician, in charge of the 
plant there, and exemption was allowed until November Ist. 


Electric Steel Rails.—Dealing with the rail tonnage 
of the United States, Met. and Chem. Engineering says that statistics 
of electric steel*rails began with 462 tons in 1911, the output 
rising to its maximum, 3,455 tons, the next year,while 2,436 tons 
was produced in 1913 and 178 tons in 1914, not a-ton:being reported 
for 1915, It may be, however, that judgment=is:auspended until 
time has elapsed for a complete try-out of the.experimental rails, 
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BUSINESS NOTES. | 


‘Patent Restoration.—Letters Patent No. 6,831, of 
1911, granted to J. R. Hannan, for “Improvements in or relating 
to side flues and downtakes for boilers’ have been restored. 


Hawaii: Electrical Imports.—The imports of elec- 
trical machinery into Hawaii during the fiscal year 1914-15 attained 
a value of only £66,606, as compared with £116,944 in 1913-14. 


Book Notices,—‘ Engineering as a Career.” By P. 
“rg A. W. Marshall. London: Percival Marshall & Co. Price 

net, 

““Grouves Electrogénes en Régime Troublé.” By L. Barbillion. 
Paris : Gauthier-Villars et Cie. Price 11 fr. 


Trade Announcements,—Messrs. J. J. Rocne & Co. 
have removed to larger premises at 47,Gslden Lane, E.C. Tele- 
phone numb»r and telezraphic address unaltered. 

‘Mr. Hanson Perry, electrical engineer, of North Quay, 
Douglas (I of M.). has had his stock, &c., sold by auction. 


Catalogues and Lists.—BritisH THomson-Hovston 
Co., LTD., Rugby.— Descrip ive list Nv. 4,120, detmling, with full 
dimen~i nal particul«rs their isolating switches for H.T. systems, 


Messes Bxuoom & WADE LtTD., High Wycombe.—S xteen-page 


illustrated catalogue, No. 9, giving descriotion and prices of 
Hyatt’s roller bearings as applied to line shafting, 


Bankruptcy Pace (Smeaton 
and Page), electrical engineer, London, E.C.—Trustee released 
June 7th. 

A. F. Hawpon, electrical engineer, Gosforth—A second divi- 
dend of 1s. 2d. in the £ is payahle June 16th, at the Official 
Receiver’s office, 30, Mosley Street, Newcastle-on-Tyne, 


Patent Extension.—'A petition of F. G. Creed, 
W. A. Coulson and Creed, Bille & Co., Ltd., for extension of Patent 
No. 22,653, of 1902, granted to F. G, Creed and W. A. Coulson, is 
not to be heard before July 18th. 


Export Prohibitions.—The Privy Council has approved 
certain amendment in the schedule of export prohibitions. The 
entry ‘electric lamps” is deleted and in place thereof is included : 
“Electric lamps, except carbon filament lamps and arc lamps for 
street lighting.” 


Board of Trade Inquiries.—The Board of Trade 
Commercial Intelligence Branch has received applications from 
firms at home for British makers of two and three-cell flash lamp 
batteries, and electric baling presses. 


Liquidations.—Re Crepes Evecrric Traction, Lrp., 
112, Great. Portland Street, W.—The report of Mr. H. E. Burgess, 
Official Receiver and Liquidator, upon the affairs and failure 
of this company has been issued to the creditors and share- 
holders. The statement of affairs was briefly summarised in 
our issue of May 26th. The deficiency as regards contributories 
is returned at £47,834. According to the report of the Official 
Receiver the company was incorporated as a private company on 
May 18th, 1910, with a nominal capital of £2,000, to manufacture 
and sell motor vehicles of every dercription, The capital was 
subsequently increased to £50,000. The issued capital at the date 
of the winding up was £7,001; 6,995 shares were allotted to the 
Oesterreichische Daimler Motoren Actien Gesellechaft, of Vienna, 
or its nominees. The directors of the company have been 
Wilhelm Strauss, George Frederick Underwood, Henry Ichenhauser, 
Ladislaus Jonacz, Felix Burmann, Kerbey D. Bowen and Francis 
M. Luther, The two lest-named constituted the board at the. 
date of the winding up. Charles Janin was the secretary through- 
out. Previous to the incorporation of the company they were 
acting in similar capacities for the Austrian Daimler Motor 
Co., Ltd., and Trackless Trolley, Ltd. (companies controlled by the 
Vienna company). On their taking office with the Oedes Electric 
Traction, Ltd., it was arranged that a portion of their salary should 
be subscribed: by the latter, Bowen was appointed managing 
director on January Ist, 1913. Under an agreement dated 
May 18th, 1911, the company, in consideration of certain royalties, 
acquired from the Vienna company the sole rights for the sale and 
manufacture for the United Kingdom, its Colonies and depen- 
dencies, of electrically-driven vehicles made’ under their patents. 
At the commencement of its operations the company obtained its 
supplies from the Vienna company. Subsequently arrangements 
were made with a firm of engineers in this country for the manu- 
facture of vehicles. Delay occurred in delivery and the vehicles 
were otherwise unsatisfactory, and congiderablé expense was 
incurred in putting them in proper order. Proceedings were 
taken against the company by the firm referred to in respect of 
additional work, and they were compromised by the. company 
agreeing to pay the sum of £1,500. Part only of this amount 
has been paid. 

At an extraordinary general meeting on November 29th, 1912, 
the directors were authorised to negotiate for the purchase of the 
business of Trackless Trolley, Ltd.: The necessary documents were 


apparently prepared, but the purchase was not completed. In - 


suticipation of this being done, the company, who had taken works 
at Stamford Hill, ‘commeénced to manufacture trackless ‘buses, 
Contracts for, these vehiqles were carried out for various public 


bodies, but the “buses were not satisfactory, and heavy losses were © 


sustained in effecting’ replacements and rectifying defects. One 


of the contracts was executed for a firm of contractors engaged 


upon works in South Waler. In consequence of the vehicles fail- 
ing to meet requirements, a considerable portion of the price has 
not been received by. the company. It is understood that the 


‘receiver for debenture-holders has come to an arrangement with 


the contractors for their taking over and completing this contract. 
According to Bowen, the principal trouble in connection with 
these vehicles was due to the motors not being sufficiently powerful, 


and failing to perform the work which the Vienna company | 


assured him they would do. He also states that recommendations 
and suggestions made by him with a view of avoiding the trouble 
were disregarded. Towards the end of 1913, the financial position 
of the company was such that liquidation was contemplated. The 
Vienna company, however, were advised that there were prospects 
of successfully carrying on the business, and it was determined to 
transfer the undertaking, together with that of the Trackless Trolley 
Co., to a new company, A prospectus was prepared, but the 
outbreak of war prevented the matter being proceeded with. 
While these arrangements were pending negotiations took place 
with the Direction der Disconto-Gesel/schaft and a credit account 
was opened for an amount not to exceed £32,000, guaranteed by a 
Vienna bank, The bulk of the drawings against this account were 
remitted to the Vienna company on account of the company’s 
indebtedness to that company and to the Austrian Daimler Motor 
Co., Ltd., in respect of advances made, &3, Bowen states that he 
understood the acconnt was to be used for the purpose of pro- 
viding working capital until the new company was formed, and 
that he was not aware until some time later that remittances had 
been made to Vienna, In Angust, 1915, the directors created an 
issue of debentures for £4,000. These were allotted to the 
Austrian Daimler Co. to secure £2,000 alleged to be then owing, 
and further advances to be made by them. In November, 1915, a 
creditor having obtained judgment against the company, the 
debenture-holders took steps to protect their security, and on 
January 14th; 1916, the Court appointed Mr. J. W. Barrett, of 
19A, Coleman Street, London, E.C, receiver on their behalf. The 
company’s business has been carried on at a loss throughout, the 
result of the trading, as shown by its accounts, being as 
follows :— 
From May, 1910, to Jan., 1911. Lors, £821; 


» Feb, 1911,,, Jan, 1912. ,, £1,274; 
»  Feb., 1912,,, Dec, 1912, ,, £518; 

» 1913,,, Dec. 1913. ,, £6,875; 
» 1914,,, Dec. 1914. ,, £7,395; 
» Jan, 1915,,, Jan, 1916. ,, £14,061. 


The failure of the company is attributed to its resources being 
too limited to produce ‘on a remunerative scale, to heavy losses in 
connection with the various contracts referred to, and to friction 
between the management in London and the Vienna company. 

Krupka & Jacosy, Ltp., London.—Creditors should send par- 
ticulars of debts or claims, &c, to the controller, Mr. T. Wise, 
Bassishaw House, Basinghall Street, E.C., by July 10th. 

Union Exsctric Co., Lrp., London, S.E.—Creditors should 
send particu'ars of debts or claims, &c., to the controller, Mr. 
P. D. Leake, 25, Abchurch Lane, E.C., by July 22nd. 

Scorcu ELEcTRICAL Oo,, LTp., 35, Basinghall Street, E.C.— 
Creditors should send particulars of their debts or claims to the 
controller, Mr. ©. E. Barker, 21, Finsbury Pavement, E.C., by 
July 14th. 


LIGHTING AND POWER NOTES. 


Australia.—The Melbourne City Council has adopted 
the recommendation of the Electric Supply Committee, to reduce 
the present tariff for the supply of electricity in bulk to the munici- 
palities of Footscray, Port Melbourne, Brunswick, and Williams- 
town, and to the Brunswick and Coburg Tramways Trust, as from 
November Ist, 1916, as follows:—For a demand: up to, but not 
exceeding, 500 Kw., a reduction from the present rate of £5 a KW. 
a year, to £4 10s,: for any excess above 500 Kw. acharge of £44 
KW. @ year, plus the present rate of 0°65d. a unit for a consumption 
up to 1,000,000 units a year, 0°6d. for the next 1,000,000 units a 
year, and 0°55d. a unit for any excess above 2,000,000 a year. 


Barnes,—The Council’s electrical engineer, Mr. CO. 8. 
Davidson, estimates that there will be a loss of about £900 on the 
electricity undertaking during the summer- months owing to the 
“ daylight saving.” The Council has decided to increase the charge 
for power by 10 per cent., and’ for private lighting and heating 
(now 334. per unit) by 15 per cent. 


Bedford.—Loan Appuications.—The L.G:B. having. 


informed the T.C. that no ordinary extensions of E.L, mains should 
be undertaken at present, the town clerk has pointed ont that 
persons in the statutory area havea right to the service, In their 
reply the LG.B. state that the cases appear to be covered by the 
expression “ ordinary extensions of mains,” and add that they will 
not be prepared to sanction a loan for any extensions, except such 
as are necessary for war purposes. The R.D.C. and the B. of. T. 
are to be asked to consent to electricity being supplied to the new 
works to be established by Messrs, W. H. Ajlen, Son & Co., Ltd. 


Birkenhead.—The chairman of the Electricity Com- 
mittee states that the charges for electricity will have, to be 
increased in consequence of the Summer Time Act, An increase 
of 5 per cent. to ordinary consumers would bring in £794, which, 
with other amounts, would total £2,000, ’ : 
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Barnet.—The Guardians last week decided to purchase 
ont install electrical apparatus in connection with the new 
infirmary. 


Blackburn.—Ye£ar’s Workine.—The annual report 
of Mr. Wheelwright, the borough electrical engineer, refers to the 
difficulties encountered during the past year, particularly as 
regards coal supply. The total units generated during the 
year for lighting, power, and traction, amounted to 7,829,477, an 
increase of 336,454 on the previous year, due to power supply. The 
receipts were £51,110, and the expenditure was £26,650, leaving a 
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gross profit of £24,460; after payment of interest and sinking 
fund there was a net surplus of £3,132, compared with £2,348 in 
the previous year. The nature of the mill load on the three-phase 
extra-high-pressure mains is well shown by the accompanying 
diagram, reduced from one of Mr, Wheelwright’s. 

Canterbury.—Price Inorzase.—The T.C. has not 
adopted the recommendation to charge an extra 3d. per unit for 
energy supplied for power. There isto be an increase of $d. per 
unit for lighting. 

Carnarvon.—P.Lant ExtTension.—Owing to the in- 
creasing demand for electricity, the Corporation has decided to 
extend the plant at the works by the addition of a Diesel engine 
set, at an estimated cost of £2,380. ' 


Continental.—Spam.—The Sociedad Fuerza Motrices y 
Riegos, of Pamplona, has applied for a concession to establish a 
plant to utilise the water-power of the River Ebro for the genera- 
tion of electrical energy for lighting and power purposes in the 
district. - 

Crewe.—Price IncrEAsE.—The T.C. has increased the 
charges for energy by 10 per cent. 


Ealing.—During the first week of the operation of the 
Summer Time Act the Council electricity station generated 6,820 
units of electricity less than in the previous week, equal to a 25 per 
cent, decrease. 

Eton.—Srreet Licutine.—The U.D.C. has decided to 
ask the Windsor Electric Installation Co., Ltd., to reconsider the 
charges made for public lighting, which has been reduced by about 
40 per cent. The company had intimated that they were unwilling 
further to reduce the charges, and the Council’s Lighting Com- 
mittee expressed dissatisfaction with this decision, 


Grays.—The U.D.C., on June 8th, decided farther to 


increase the charges for energy for lighting and power by 15 per 
cent., making a total of 25:per cent. since the outbreak of war, 


Hereford.—Price T.C. has adopted 
the following new scale of charges for energy :—All lighting units 
charged at 440. per unit before the war to be 6d. ; ditto charged 
at 3d., to be 6d.; all other units 25 per cent. extra, making, with 
the TO per cent, advance last year, a total of 35 per cent. on pre-war 
charges, Discounts remain unaltered. 


Ilkeston.— SALE or UNDERTAKING.—The Council has 
approved the proposed sale of the electricity undertaking, on which 
there has been a total loss of £4,555, to the Notts. and Derbyshire 
Power Oo, 

‘Keswick.—Price IncrEase.—The Keswick Electric 
Light Cc., Ltd., is increasing the charges for electricity for light- 
ing as from July 1st by 10 per cent.- 

Leeds,—Year’s Workinc.—The report of the manager 
of the electricity department, Mr. C, N. Hefford, on the results of 
the past year’s working, shows that the revenue from private 
lighting was £75,100, from street lighting £1,188, from power 
£91,886, from heating £2,672, from traction £15,181, and from 
residential bulk supplies £1,539. The total receipts were £187,724, 
an increase of £17,703. The working expenses were £75,143, an 
increase of £9,522, and the gross profit was £112,581, an increase 
of £8,481. While private and public lighting showed a decrease, 
power sales increased by 26 per cent. Allowances to dependents of 
employés on active service absorbed £2,041, income tax £1,974, 
interest £35,845, sinking fond £55,631, and contributions to 
capital expenditure £8,374, leaving a surplus of £8,716. . No 
imcrease in the price of energy. was made last year, but an increase 
of 10 per cent. has been considered necessary for the current year. 
The total energy sold increased from 43 to 44°8 million unite, the 
growth of 26 per-cent..in the output. for power being almost 
wiped out by the decrease in, sales for other. purposes ; the largest 
item was a reduction of 3°9 million units for traction... The 


motors connected to the mains have an aggregate capacity of 
38,054 H.P., and the revenue from the power load, for the first 
time on record, has exceeded that from any other source, The 
“ residential bulk system” of charging, which was introduced on - 
January Ist, 1915, and is growing in popularity, is that otherwise 
known as the assessment system, with a charge of 3d. per unit. 
The number of consumers of electricity for heating purposes 
has increased by 19°5 per cent., the capacity of the heating 
apparatus installed by 3573 per cent., and the energy con- 
sumed by 53 per cent., in addition to that supplied to residential 
bulk consumers. The average net price per unit for lighting was 
2'93d., for power 0°8d., and for all purposes 1d. The extensions of the 
generating plant are approaching completion, and will bring up 
the total capacity to 44,600 Kw. 


Lincoln.—The working of the Corporation electricity 
department for the year ended March 31st resulted in a revenue 
of £17,448, including £9,625 for power supply. After meeting 
working expenses, a gross profit remained of £6,904 ; interest and 
sinking-fund charges amounted to £5,214, leaving a net profit of 
£1,690 to be carried forward. The energy sold totalled 3,152,831 
units, an increase of 861,717 units or 38 per cent. over last year. 


Economy.—A conference of repre- 
sentatives of Metropolitan Municipalities owning electricity 
supply undertakings was held on June 8th, to consider the 
letter of the Board of Trade with regard to the inter>onnection of 
systems fur the purpose of saving coa].~ A resolution was 
pledging the authorities that were represented to do all that was 
in their power to carry out the object of the Board of Trade. 

HAMMERSMITH.—The Electricity Committee has reported upon 
the letter from the Board of Trade, and reminds the Borough 
Council that in June last a scheme for linking-up the generating 
stations of Battersea, Fulham, and Hammersmith was approved in 
principle. H.M. Treasury, however, only sanctioned such capital 
expenditure on the scheme as was then alleged to be urgently 
necessary for the effective maintenance of existing supplies, and 
the County Council therefore decided that loans must at that time 
be limited to the cost of linking-up the undertakings of Battersea 
and Fulham. Accordingly, Hammersmith had no alternative but 
to withdraw from the scheme. Having regard to the terms of 
the Board’s letter mentioned above, the Committee reports that it 
has now directed the town clerk to re-open negotiations with the 
Government Departments concerned with reference to the desir- 
ability of completing the original scheme of linking-up. 


Loughborough.—Loan Appiication.—The T.C. has 
decided to apply to the L.G.B. for sanction to borrow £1,400, or 
such other sum as may be necessary, for the laying of a special 
electric cable to works in Great Central Road and Windmill Road. 


Maidenhead.—It is reported that since the Summer 
Time Act came into force, the sale of lighting units from the 
Corporation electricity works has been seriously reduced. 


Manchester.—At a meeting of the City Council last 
week, a long-standing notice of motion with regard to the inability 
of the electricity department to meet demands for energy for pro- 
posed new works (which subject was referred to in these columns 
some time ago) was withdrawn by Councillor Ross Clyne, who 
said he had received assurances that the Electricity Committee had 
a complete answer to the points raised by the motion. A war 
bonus of 2s, per week has been granted to certain workmen in the 
electricity department. 

Year’s Workina.—The report of the Electricity Committee 
to the City Council for the past year shows that the sales of energy 
brought in a revenue of £606,056, made up of £475,839 for lighting 
and power, £126,966 for traction, and £3,251 for public lighting, 
which, together with £13,944 from other sources, made a total of 
£620,000, as compared with £543,546 in the previous year. The. 
expenditure amounted to £371,514, as compared with £295,444, 
leaving a balance of £248,486, practically the same as in the 
previous year. Deducting £67,919 for interest, £118,393 for 
sinking fund, 87,302 for repayment of a loan, and £25,419 trans- 
ferred to renewals, there remained a net surplus of £29,453 ; this 
was made up to £30,000 from the reserve fund, and handed over 
in aid of the rates, The expenditure included £11,110 for war 
service allowances and £11,308 additional income-tax, The . 
renewals suspense account stands at £191,215, and the reserve 
fund at £11,335. Borrowing powers amounting to £426.420 were 
secured during the year; the total outlay stands at £3,112,406,* 
and the mortgage debt at £1,738,726. The energy sold exceeded 
141 million units, en increase of 14 millions; the items were :— 
Private consumers, 1133 millions; traction, 28'1 millions. The 
energy used on works amounted to 13'1 millions, and that used in” 
distribution, &c., to 26°7 millions, the total quantity generated 
being 181°3 millions, compared with 162°7 millions in 1914-15, 
The m:ximum demand was, for lighting and power, 42,976 Kw. ; 
for traction, 10,000 Kw.—total, 52,976 Kw., compared with .. 
50,460 Kw. in 1914-15. The average price obtained per unit was 
103d. The curves on the following page are reproduced from the 
report. 

At Stuart Street station a 5,000-Kw. turbo-alternator has been 
installed by the British Westinghouse Cc., Ltd., and a repeat order 
has been placed with the makers, which will displace another of 
the Yates & Thom-A.E.G. 1,500-Kw. reciprocating sets. Two B. 
and W. boilers have been installed; and pending the commencement 
of the Barton Works, additional B, & W. boilers have beén ordered 
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as well as a 15,000-Kw. turbo-generator from Messrs. Richardsons,” 
Westgarth & Co., Ltd., with the necessary auxiliary apparatus 
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PROGRESS OF MANCHESTER ELECTRICITY SUPPLY. 


’ from other firms. Many new sub-stations have been installed on 
gg consumers’ premises, and 114 miles of new maius have been 
aid. 


Oldham.—Year’s Workinc.—The report of the joint 
managers of the Corporation electricity department, Messrs. 
W. C. Chamberlain and F. L. Ogden, for the past year shows an 
increase of 24 million units sold; the increase would have been 
much greater, but certain cotton mills which had contracted for a 
power supply were unable to obtain the necessary plant, making a 
difference of 3 or 4 million units. Receipts from private lighting 
were £24,519, from power and heating £18,818, from traction 
£19,441, and from other sources £930, making a total of £63,920, 
compared with £52,293 last year. The power and heating receipts 
were almost doubled. The total costs were £37,222, compared 
with £27,006, and the gross profit was £26,698. The sales of 
energy amounted to 10,487,235 units, compared with 7,985 859, 
and the average price obtained was 1'441d. per unit. The net 
profit was £5,107, compared with £3,550 in 1914-15. 


Perth.—Power Suppty.—The Caledonian Railway Co. 
propose to introduce electricity for power and lighting into their 
workshops, and at a meeting of the Corporation Electricity Com- 
mittee a communication was received from the company as to 
terms of supply. The matter has been remitted to the convener 
and the electrical engineer, to meet the representatives of the 
company, 


‘Rathmines,—The U.D.C. has adopted the Lighting 


Committee’s report recommending that the public electric lamps 
remain unlit during the current month. 


Redruth.—Licutine Contract.—The U.D.C. is to 
inquire from the L.G.B. whether in view of the restricted lighting, 
the existing contract with the Electric Supply Co. still holds good. 
It is asserted that whereas the contract price per lamp is £2 4s. 
per annum, the Council is really paying over £6, owing to the 
reduced number of lamps. 


Rotherham.—Extensions.—The town clerk has been 
instructed to approach the Minister of Munitions with reference 
to the immediate requirements of the Corporation for extensions of 
feeders and cables, in order to provide supplies of energy to 
factories. Upon receiving the Dspartment’s approval, it is proposed 
to take the necessary proceedings to secure sanction t> borrow not 
exceeding £10,000, this being the estimated sum required for main 
extensions during the ensuing six months, } 


Salford,—YeAr’s Workinc.—Speaking at a meeting of 
the Council last week, Councillor Billington said the year’s 
financial results of the electricity department were the best in the 
history of the undertaking. Since the end of the previous financial 
year the units sold had increased from 20,650,000 units to 24,856,000 
units, or 20 per cent, ; the revenue had increased from £115,847 to 
£133,764; the gross profit from £50,807 to £63,325, and the net 
profit from £8,406 to £16,598. This was the. largest net profit 
recorded, the nearest being the profit of 1906 (£14,800), when, 
however, coal was 7s. 9d. per ton, as against an average of 15s, 1d, 
per ton during the past year. The excellence of the year’s result 
was mainly attributable to the introduction of modern plant.and 
the consequent economies in operation. Incoal alone a comparison 
with two years ago showed a saving equal to 15,000 tons per 
annum, and all other heads of working expenditure, including 
wages, repairs, distribution, oils and stores, had been reduced. The 
increased output and the modernisation of the works were being 
carried out without any increase in the amount of their capital 
indebtedness, the expenditure being met out of the renewals fund, 
In referring to the scheme for interconnecting electrical under- 
takings in this part of the country, Councillor Billington said the 
Committee would shortly be called upon to consider the scheme, 
which, it was hoped, would prove of mutual advantage. 


Sheffield.—Loan Sanction.—The L.G.B. has sanc- 
tioned the borrowing of £75,000 for mains and £30,000 for sub- 
stations and equipment, transformers, &c, Of the sum sanctioned 
for main extensions £10,000 will be appropriated from the reserve 
fund. The Treasury has intimated its decision not to withhold 
sanction to the proposed loan of £137,104 for the purchase of addi- 
tional plant for the power station. 


St. Helens.—YxAr’s Workinc.—At the meeting of 
the T.C. last week, Sir J. Beecham said the electricity sold during 
the year ended March last totalled 6,335,906 units, There was a 
decrease of 18 per cent. in the units for lighting purposes, and a 
decrease of 10 per cent, in the units sold to the tramway company, 
but as against these there was an increase of 21 per cent, in the 
number of units sold for power purposes, and in the total number 
of units sold there was an increase of 9 per cent. The revenue 
increased from £30,179 to £33,979, and the expenditure increased 
from £29,641 to £32,470. A proposal to advance the prices for 
energy by 20 per cent., instead of the 10 per cent. advance at 
present in force, was referred back. 


Stretford.—Power Contract.—The Electricity Com- 
mittee has agreed to a compromise with the United Brassfounders 
and Engineers, Ltd., in regard to the agreement for the supply of 
energy to their premises at Old Trafford, viz. :—(1) Electricity to 
be supplied at ordinary rates plus 15 per cent., subject toa minimum 
of 50 and a maximum demand of 100 Kw., the minimum to apply 
during working hours only ; (2) in the event of the total con- 
sumption for the period ending December 31st next exceeding 
400,000 units, the Council will refund 25 per cent. of the cost of 
the cable ; (3) any further reimbursement of the cost of cable to 
be entirely at the discretion of the Council, which will favourably 
consider the same on an application from the company, if, in the 
opinion of the Council, the extent of the company’s demand for 
energy in the ensuing 12 months is reasonable in the circum- 
stances. 


Swinton and Pendlebury.—The Lancs. E.P. Co. has 
received permission from the D.C. to lay a cable for the supply of 
energy to Dean’s Mill, Swinton. The company is stated to have 
ordered a 300-kw. rotary converter for the sub-station, in order to 
meet the increased demand, and also to provide sufficient stand-by 
plant, Ata meeting of the D.C., last week, it was reported that 
next winter, in some parts of the district, the cables would be fully 
loaded, and it might not be possible to accept certain applications 
for supply, particularly for power purposes. In view of this, it 
was recommended that people contemplating the adoption of the 
use of electricity should ascertain whether energy would be avail- 
able before they ordered machinery or installation work. The 
electrical engineer is to report on the rates charged to consumers, 
with special reference to power consumers and the cost of eles- 
tricity purchased by the Council. Lighting on main roads is to be 
discontinued during the next five or six weeks. ‘ 


Tasmania, — The Government’s Great Lake Hydro- 
electric scheme was officially opened by the Governor-General of 
the Commonwealth at the commencement of last month. ;The 
present plant will generate 9,000 H.P., and owing to the demand for 
electricity for power purposes extensions will have to be made 
almost immediately. ; 


Uruguay.—It is reported that the State Electrical 
Department contemplates a considerable reduction in the present 
price of electrical energy in order to generalise its use. The price 
talked of is about 2 cents (1d) per unit, It is proposed to import a 
large quantity of cheap electrical cooking stoves from the United 
States. The construction of new power houses at various towns in 
the interior is being hurried on.— Review of the River Plate, 


Weybridge.—Price of the 
U.D.C, are meeting the B, of T. with reference to the proposal of 
the Urban Electric Supply Co., Ltd., to discontinue the use of the 
maximum demand system. The D.C. protests against the increases 


of price proposed as being excessive, considering all the circum- - 
stances, and suggests that, if any alteration is made, the price to the 
consumer should be regulated by the cost of coal, and that any 
increase of 
the war, 


price should be in force only up to the termination of 
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Wakefield.—Loan Appiication.—The City Council has 
decided to make application to the L.G.B. for sanction to borrow 
the sum of £5,620 for proposed extensions to the electricity under- 
taking. 

Wigan.—Loan Appiications.—The T.C. has decided 
to amend its resolution of May 8rd last (authorising application 
to be made to the L.G.B. for sanction to borrow the sum of 
£53,920 for extensions at the electricity works) by the addition of 
£3,517 for stock, boiler, and accessories. 

The Council has further decided to amend its resolution of 
April 5th last (authorising application to be made to the L.G.B. 
for sanction to borrow £781, the estimated cost of cable, switch- 
gear, and transformer, in connection with the proposed supply of 
electricity to the Northern Coarse Spinners, Ltd,) by the substitu- 
tion of £961 for the sum of £781 above mentioned. 


Winchester.—The T.C. has decided to apply to the 
Ministry of Munitions to certify the 500-Kw. turbo-generator set 
ordered last year from Messrs. C. A. Parsons &Co., Ltd., as necessary 
to maintain the continuity of the supply of electricity over next 
winter. The plant can be installed by next September if released, 


Windermere.—Price IncrEAsE.—The Windermere 
and District Electricity Supply Co. is increasing the charges for 
nn for lighting purposes by 10 per cent. from July 1st 
next. 


Worcester.—YeEaR’s Workinc.—The report of the 
city electrical engineer, Mr. 0. M. Shaw, for the past year, states 
that the total income was £21,226, an increase of £365: the 
working ‘costs were £9,968, leaving a gross profit of £11,257, out 
of twhich was paid £3,851 interest and £6,801 redemption of 
capital, the final trading surplus being £604, But as works of a 
capital nature were paid for out of revenue to the amount of 
£726, there was a net deficit of £122. Private and public lighting 
and tramways showed a decreased consumption, but the power 
demand increased by nearly a quarter of a million units; 42 
motors and 32 heating devices were connected, 


TRAMWAY and RAILWAY NOTES. 


Aldershot.—New Tramway ScHeME.—A local con- 
ference of public bodies interested, is to be arranged to consider 
the question of a tramway scheme to link up Aldershot with 
Farnborough and Farnham, « 


Continental.—Spain.—The Sociedad Minera y Metal- 
urgica de Penarroya has applied for a concession for the construc- 
tion and working of a narrow-gauge electric railway between 
Conquista and Puertollano, 


Croydon.—The T.C. is to renew the tramway track 
between Selhurst New Road and Selhurst railway bridge loops, 
strengthen the foundation, and construct a double line of track 
in continuation of the existing double line. The cost is estimated 
at £2,156, 

Iikeston.—SaLe or Tramway.—The Council has 
approved the proposed sale of the tramway undertaking to the 
Notts, and Derbyshire Power Co. There has been a loss of £32,498 
since 1904, when the tramways were cpened. 


Liverpool.— War Bonvus.—The Tramways, Electric 
Power, and Lighting Committee recently decided to recommend an 
increase of pay for certain employés of 4d. per hour, but at a meet- 
ing of the City Council, on Jane 9th, the Finance Committee 
recommended that this be not approved, but that a war bonus of 
1s, 6d, per week be given to all men of 18 years and over in receipt 
of a weekly wage. This, with the proviso that no one should 
receive by such bonus more than £3 per week, was carried. 


Trucxk.—The ‘T.C. has’ 
decided to apply to the L.G.B. for sanction to borrow £600 for the 
purchase of a two-ton electric truck for the Electricity Committee 
for carting purposes. 

Ramsbottom.—The D.C. has rescinded resolutions 
respecting free travelling facilities on the cars, and has decided to 
confine these facilities to tramway employés going to or returning 
from duty, policemen in uniform, and wounded soldiers. 


Stretford,—Extension or Trmuz.—The Board of Trade 
has sanctioned a further extension for two years’ of the period for 
completing the lines authorised by the Stretford Light Railways 
Order, 1906, and Railway No. 10 authorised by the West Man- 
chester Light Railways (New Lines, &c.) Order, 1906. 


Workinc.—Mr. W. H. Wood- 
cock (assistant borough treasurer) reports that during the’ past 
year the tramway undertaking had an income of £24,670, and the 
expenditure amounted to £16,617. The gross profit was £8,053, 
and the net profit £2,620. Theincome in respect of the motor- 
‘bus undertaking was £3,129, and expenditure £2,910. The gross 
profit was £219, loan charges amounted to £615, and the net loss 
was £396. Passengers carried on the ‘buses numbered 816,883, as 
against 771,510 in the previous year, 


London and South-Western Railway Electrifica- 
tion. —Oa Tuesday a trial ron was carried out on the recently- 
electrified section to Hampton Court, 


L. & Y, Railway Breakdown.—Between eight and 


nine o'clock on Monday night a breakdown occurred on the 


L. & Y. Railway Co.'s electric system between Bury and Man- 
chester. Some inconvenience was caused to passengers by the 
stoppage, which lasted about an hour. Steam trains were put 
into service as soon as possible, f 

Manchester.—According to certain authorities close 
upon 1,000 women are now serving as conductors on tramcars 
in Manchester, Salford and adjoining districts of South-East 
Lancashire. S») far, we believe, no female drivers have been 
employed. 

Weston-super-Mare.—Extension oF Time. — The 
Electric Supply Co., Ltd.,; has applied to the B. of T. for an exten- 
sion of time until August 6th, 1918, for the completion of the 
tramways authorised by the order of 1900. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia,—PertH.—July 19th. P.M.G. Supply of 
insulators (Schedule 510), See “Official Notices” June 9th. 

August 16th. P.M.G. Distilling apparatus (Schedule 502), 
telegraph and measuring instruments (Schedule 498), See ‘‘ Official 


Notices” to-day. 
MELBOURNE.—July 26th. Victorian Railways Commissioners. 


400 signal lighting transformers.* 
SypNgy.—August 17th. Portable internal combustion engine 


aud dynamo (24 kw.) for the Departmental Stores, Sydney, for 


P.M.G. 
August 24th. P.M.G. Automatic switchboard and apparatus 


for North Sydney Exchange. Schedule No. 511.* 
BRISBANE.—July 31st, P.M.G. Power board and accumulators, 


Schedule No, 381. 


Brighton, — June 20th. Electrical fittings, for the 
B. of G. Mr. H. Burfield, Clerk, Prince’s Street. 


Halifax.—June 17th. Steelwork over the dam at the 
electricity works. Mr. James Lord, Borough Engineer, Town Hall, 
Halifax. Deposit £1 (returnable). 


Hull.— June 19th. Electrical requirements for six 
months, for the B. of G. Mr. R. H. Winter, Clerk, St. Mary’s 
Chambers, 

London.—L.C.C. June 19th. Asylums and Mental 


Deficiency Committee, Electric lamps for three months, Mr. H. F. 
Keene, Clerk, 2, Savoy Hill, Victoria Embankment, W.C, 


New Zealand, —InveRcarciILL.—September 28th. 
Borough Council. Steam turbo-alternator, condensing plant, and 
switchgear. Specifications from the Tramway Office. 


Rotherham.—July 3rd. Corporation. Twelve months’ 
supply of tramway stores and materials, coal, cable, meters, &c. 
See “ Official Notices” to-day. 


Salford.—June 26th. Corporation. Coal conveyors and — 


bunkers, for the Electricity Department. See “ Official Notices” 
to-day. 

Spain.—June 27th. Municipal authorities of Albox 
(Province of Almeria), Concession for the electric lighting of the 


town for 12 years. 

Tenders have lately been invited by the municipal authorities of 
Zaragoz for the conceseion for the electric lighting of the town, 
and by the municipal authorities of Publa de Lillet (Province of 
Barcelona) for a similar concession for ten yeare. 

Torquay.—June 19th. Corporation. 5,500 tons of coal, 
for use with mechanical stokers, for the Electric Lighting Com- 
mittee. Mr. F. 8S. Hex, Town Clerk. 

Warrington,—June 27th (noon). (1) Coal elevator ; 


(2) vertical steam boiler feed pump. Specifications, &c. (#1 1s. 
each, returnable), from Mr. F. V. L. Mathias, Borough Electrical 


and Tramways Engineer, Howley. 

West Ham.—June 22nd. B.of G. Electrical fittings 
for three months. Mr, T. Smith, Union Offices, Union Road, 
Leytonstone, N.E. 

Wigan.—June 20th. Extensions to electric works, for 
the Electricity Committee. Deposit £1 1s, (returnable), Mr. A. T. 


Gooseman, Borough Engineer. 


Wolverhampton.—June 16th. Electricity Department. 
Coal and ash-handling plant. See “ Official Notices” June 9th. 

Specifications for the items marked * can be seen at the Boar 
of Trade Commercial Intelligence Branch in London, 
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CLOSED. 
Australia,—Accepted tenders :— 


P.M.G.’s Department, Victoria.—Four sections of a lamp-signalli 
line switchboard at Melbourne Central Exchange, £1,414, 
Electric Co. (Aust.), Ltd. 

Victoria Railways Department.—Three-core cable for Newport workshops, 

,866 per mile, B.I; & Helsby Cables, Ltd. 

25 battery signal machines for signal shops, Newpert, £925, Aust. General 
Electric Co. 

Metropolitan Board of Water Supply and Sewerage, Sydney.—Electrical 
sundries for one year, Edison & Swan U.E.L. Co., Ltd. 


Bradford, — Electricity Committee. Two 150-K.v.a. 
three-phase transformers, and one 250-K.v.4. three-phase trans- 
former : Brush Electrical Engineering Co., Ltd. 

Cheltenham.—Corporation. Electrical Apparatus Co., 
Ltd.: Renewal of contract for one year's supply of electricity 
meters. 

for Sanatorium, Brittas :— 


General Electric Co. . (recommended) £54 10 
British Thomson-Houston Co., ‘Lta. 


trunk- 
estern 


—Irish Builder. 


Guildford. —T.C. Boiler coal-furnace with forced- 
draught blowers and special fire-bars, for the refuse destructor :— 
Meldrums, £100. 


London,—Twelve-month contracts have been booked by 
the “Z” Electric Lamp Manufacturing Cc., Ltd., as follows :— 
Great Northern Railway.— Z’’ drawn-wire metal-filament lamps. 
Metropolitan Water Board.—‘‘Z’’ drawn-wire lamps. 
The following installation contracts were secured by the Alpha 
Manufacturing Co, during May :— 
H.M.O.W.—New offices for Ministry of Munitions, Whitehall Gardens. 
L.C.C.—The “ Victoria’? Elementary School, Hammersmith ; Senior Street 
Elementary School, Paddington; Star Lane Elementary School, 
, Fulham ; Woolmore Street Elementary School, Poplar. 
Metropolitan Asylums Board.—Ventilating and lighting at South-Western 
Hospital, Stockwell ; electric heating at Head Office, Embankment. 


~ Rotherham.—Electric Light Committee. Rees Roturbo 
Manufacturing Co., a turbine boiler feed pump, at £322. 


Sheffield.—Electricity Supply Committee : — 


T. W. Ward, Ltd., M. C. Burnby & Sons, G. Turner, and Longbottom and 
Co.—Total quantity of approx. 42,600 tons of coal over a period of 
12 months. 

E. Taylor, Ltd.—Ash-hoist foundations, £257. 


Sunderland, — Electricity and Lighting Committee. 
Tenders acze sted :— 

Farranti, Ltd.—E.H.T. and meters. 

Stewart & Lleyds.—Pipewo: 

A. Mudd & Co.—Pipe ‘boiler lagging. 

Tonbridge.—U.D.C. Electricity meters for a year :— 
Electrical Apparatus Co., Ltd. 200 tons of Dean Forest coal for 
the electricity works : Medway Coal Co., 29s. 4d. per ton. 


FORTHCOMING EVENTS. 


Physical Society of London.—Friday, June 16th. At 5-p.m. At the 
Imperial College of Science, South Kensington, S.W. Ordinary meeting. 


Incorporated Municipal Electrical Association.— Thursday, June 22nd‘ 
t 10 a.m. At the Institution of Electrical Engineers, Victoria Embank™ 
Take London, W.C. Annual Meeting. Presidential Address by Mr: 
A. C. Cramb. Papers on “Boiler House Design and Operation,’ by 
Mr. W. W. Lackie; ‘‘The Generation of Electricity on a Small Scale or 
Bulk Supply,’’ by Mr. H. S. Ellis; and ‘‘The Application of Electricity to 
Agricultural Purposes,’ by Mr. W. T. Kerr 
Friday, June 23rd. At 10 a.m. Council Meeting; at 10.30 a.m., Annual 
General Meeting. 


NOTES. 


The British Association Meeting.—The annual 
meeting of the British Association for the Advancement of S sience 
will take place at Newcastle-upon-Tyne from Tuesday, September 


5th, to the following Saturday. Sir Arthur Evans, F.B.S,, is the: 


president. The sectional presidents include the following :— 

Mathematical and Physical Science : Dr. A. N. Whitehead, F.R.S. 

Chemistry : Prof. G. G. Henderson. 

Economic Science and Statistics : Prof. A, W. Kirkaldy. 

* Engineering : Mr. G. G. Stoney, F.B.S. 

There will, of course, be no excursion, _—— parties, &c., but 
the papers and discussions, as last year, will be concerned with 
problems arising out of the war, in its scientific, its technological, 
and its social aspects. The reception room will be at the College 


of Medicine; and the sections will meet in rooms not far afield, 


The presidential address will be delivered in the Town Hall. 


Indian Notes,— Our special correspondent writes :— 
_Kabul.—H.M, The Amir’s electrical engineer, Mr. G. Murray, 


has recéntly returned to India ‘on a two months’ holiday at the end _. 
The large bydro-electric scheme, which . 


of two years’ service. 
was commenced there a few years ago, has not yet been put into 
operation, mainly due to shortage of labour and materia], and the 
difficulties of the climate. Mr. Jewett, the chief engineer for the 
contractors, is still in charge, courageously working against heavy 
odds to ensure the success of the operation. 


. Calcutta, — Mr. H.D. F.. Jacob, lately of the British Westing 
house Co., has been appointed by the Bengal Government. as. 
Executive Engineer, Electrical Division P.W.D., to take the place. 
of Mr, A. K. Taylor, who has been appointed Electrical Inspector. 


. under the Indian Electricity Act. Mr. Jacob is-a sound engineer 


of ripe Indian experience ; his knowledge of. electrical work from 
a contractor's point of view should be an excellent asset to him in 


his new sphere. 


Japanese Supplies. —The_ sinking of the s.8. Chautala 
long ago has been a serious loss to many Calcutta electrical firme, 
and has given a further chance to the astute and enterprising 
Japanese traveller to push his wares. Being unable to procure 
supplies from England in reasonable time and in sufficient quantity, 
electrical dealers are now buying largely from Japan goods such 
as cables, wires, lamps, motors, and so on. Bea it said that Japanese 
supplies are improving in quality, the Far Hast manufacturers 
being now able to turn out a surprisingly good article with prompt 
dispatch and at a not unreasonable price. 

American Fans—American ceiling fans hold a good grip of 
the Indian market, but the deliveries this season are woefully late ; 
it is somewhat astonishing that America has not pushed the 
electrical accessories business more strenuously in India. The big. 
American companies have hitherto done wellin a big machinery 
way ; but they appear to have neglected the — lines—in which 
there is money to be made. 


Rats and Lead-Covered Cable.—The sample of leak 
covered cable illustrated herewith, which Messrs. Electrical Instal- 
lations, Ltd., have kindly sent us, was recently taken from an 
installation in a City restaurant. The lead sheathing and the 
insulation of the wires have been completely gnawed away by rats, 
the marks of their teeth being distinctly visible, not only on the 
lead, but also on the copper wires, of the sample, The insulation 
in this case was of vulcanised rubber. We do not know which 


restaurant harboured these ravenous rodents, but seeing the straits 
to which they were reduced, we should think it hardly the most 
promising place in which to look for “ satisfied consumers,” 

As regards the technical aspects of the matter, it is clear that 
lead sheathing is an inadequate protection for wiring in places to 
which rats have access, such as warehouses, farm buildings, work- 
shops, &c,, and in such places conduit seems to’ be the only sure 
protection ; bat rats should never be found in inhabited buildings— 
not even in a “City restaurant”—and the present instance need 
not deter contractors from using lead-covered wire there. 


Runaway Car.—In Oldfield Lane, Wortley, Leeds, on 
Tuesday morning, a Corporation tramway goods hopper car, after 
being unloaded, ran away owing to the brake being prematurely 
released by a workman, and dashed down the track, which is on a: 
gradient, at a furious pace. The driver, who was engaged ia 
changing the trolley pole, was knocked on on¢ side in trying to 
board the car. After running for a mile, the hopper car crashed 
into a passenger car, shattered the whole of the rear portion, and 
swerved it half-way round across the pavement, driving it through 
a five-foot wall and partly into a field. The wagon driver and the 
driver and conductor of the paesenger car were severely injured ; 
a lady passenger was able to proceed home after treatment at the 
Leeds Infirmary, and the remainder of the half-dczen paemengecs 
suffered from shock and minor hurts. 


Device for Preventing Collision at Sea,—At the. 
meeting of the Marconi International Marine Communication Co ; 
Ltd., on Wednesday, Mr. Godfrey Isascs stated that Sanatore 
Marconi had authorised him to announce that he would shortly | 
introduce a simple apparatus, to be worked from the bridge of a 
ship, which would put an end to the danger of collision i in darkness | 
or fog. 


Volunteer. Notes.—isr Lonpon Vouun-. 
TEERS.—Orders for the week by Lieut.-Col. C. B. Clay, V.D.,. 
Commanding. 

Monday, June 19th.—Technical -for Platoon No, 9, 46. Regency 
Street, S.W. ; Squad and Platoon Drill, Platoon No. 10; Signalling 
Class and Recruits. 

Tuesday, June 20th.—School of Arms, 6 to 7; eee 7.15 
= ae. ; lecture, 7.15, “ Sketching and. Reconnaissance,” Mr. RB. J. 

inc 

_ Wednesday, Jane 21st,—Platoon Drill; No. 3 Platoon. 

- Thursday, June 22nd.—Platoon Drill, No, 7 Platoon ; Shooting 
for No. 10 Platoon ; Miniature - Range; Recruits, 545 to 7.45; 
Instructional Clase, 8. 45, 

Friday, June 23rd,—Technical for No. 10 Platoon, 46, Regency 


Street, S.W. ;-Squad-and Platoon Drill, No. 9 Platoon. 


“Sunday, J une 25th. — Entrenching duties: Parade, tad 
Station (Ss. E, & 6. _ Railway Booking Office), 8,35 a.m. i 
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The Largest Supply Undertaking in the World. 
—In the Electrical World, of May 20th, there is a statistical 
account of the development of the Commonwealth Edison Co. of 
Chicago from small beginnings in 1881 to the present huge con- 
cern, which has a capital of 18 millions sterling and an annual 
income from the sale of electricity of more than 4 millions. Mr. 
Samuel Insull, an Englishman, has been President of the company 
since 1892 (when it was the Chicago Edison Co., and its capital 
was £150,000), and hae guided its progress to its present condition 
of extraordinary prosperity. Some idea of the rate of development 
may be gained from the following figures :— 


1900. 1905. 1910, 1915. 

Kw.-hours generated, millions 39 181 626 1,198 
Revenue from sale of electri- 

city, millions sterling "452 1°07 2°43 44°17 


It will be seen that the output increased 30-fold in the 15 years, 
whilst the revenue increased nine-fold, showing a great reduction 
in the prices charged. One of the most impressive and significant 
features of the article is the fact that the energy supplied to elec- 
tric railwaysin 1915 exceeded 670 million units—nearly two-thirds 
of the total output sold ; the length of electric railways (largely 
composed of tramways) supplied was 1,500 miles. Regular cus- 
tomers numbered 286,202. The maximam day’s output, last 
Christmas Eve, was 44 million units, and the maximum connected 
load on December 31st was 834.056 Kw. The peak load occurred 
on November 29th, 1915, 337,900 Kw., the total rating of the eight 
generating plants being 377,150 Kw. The load factor was 42°56 
per cent., and the average income per KW.-hour 0 97d. 


- 


Chelnokoff, expressed the desire of the town concerning the future 


of the company. This desire went no further than it had already ~~ 


been considered necessary to go againet the company by Senator 
TIlyashenko’s Committee—namely, the liquidation of the company 
by means of a special liquidating Committee, and the purchase of 
the concern by the Town Governor, Mr. Chelnokoff explained 
that it would not take more than a month to fix the 
value of the concern, whether by striking a balance of the 
accounts, or by an actual valuation. On the question to whom the 
undertaking of the conipany should be transferred, the town’s repre- 
sentatives explained that there would be no financial trouble 
incurred by the transfer of the company to the town of Moscow. 
If it should be necessary for the town to pay the compsny out all 
at once, or in instalments, it was all the same to the Moscow 
Government, which could arrange for such a settlement. This 
opinion was also emphatically held by the representatives of the 
Financial Committee of the Town Cotnci], Messrs. Katuar and 
Gutchkoff. In order to pay the company in one sum, the town 
would have to raise a loan, but for buying up such a concern 
the raising of the loan presented no difficulties. On the 
question of technical or economical obstacles to the transfer, the 
representatives of the town, referring to the practice in con- 
nection with their other important enterprices, showed that 
‘technical obstacles were non-existent. The town managed 
very well with its own public works. Touching the 
question of obstacles of ‘an economic character, the 
representatives of the town showed that the danger to society or 
to manufacturers in the form of a rise in price for energy, and 
especially of strikes in the electrical works, which had been 
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It was in 1905 that the railway supply began to assume important 
dimensions ; in that year it was about 10 million units, and in 10 
years it steadily rose to 670 millions. The consumption of coal 
per Kw.-hour fell from 7 Ib. in 1903 to 2’8 in 1909, rose to 3 tb. in 
1911, and is now 2°7. The average retail lighting rates fell from 
7d. in 1903 to 3°4d.in 1915, and the lighting revenue in 1915 
formed more than half the total income, although the annual load 
factor was 42°5 per cent,; the power and railway returns were 
almost exactly equal at one-fourth the total each. The present 
returns are per KW.-hour for lighting 24d., for power 1°45d., and 
for traction 0 35d. The company owns 133 electric vehicles, and 
serves a total area of 199 sq. miles, being “the one accepted 
source of generation and distribution in Chicago for energy.” It 
possesses & 60-year franchise dating from .1897, when the 
‘Commonwealth Electric Co.” was formed to uire various 
properties operating in the ontlying sections of the city ; in 1907 
the two companies, which had been closely interconnected, were 
combined under the present title. The accompanying curves show 
graphically the rapid development of the undertaking. 


Russia’s 1886 Company: Ministerial Action.—A 
Special Council has been held in Moscow, presided over by the 
President of the Council of Ministers, Mr. B. V. Sturmer, to consider 
the question of the liquidation of the 1886 Electric Lighting Co. 
yeneral Shebeko, the Moscow Town Governor, and a number of 
leading citizens were present. The chairman stated that the 1886 
Company was the kernel of German enterprises in Moscow. No 
one could contradict that contention. Those present unanimously 
approved of this remark; even the representatives of the tem- 
porary board of the company, Messrs. Sventorzhitzky and 
Kuchelbeker, did not contradict it, Thus, continued the chairman, 
they did not need to consider the constitution of the company, but 
must prepare the programme for clearing up other important 
questions in connection with the matter. He explained the most 
important points. First of all it was necessary to show what was 
to be done in the future with the 1886 Company. The second 


question was of serious importance—namely, to whom the concern 
should be transferred for exploitation, when once transfer was 
decided upon, And, finally, there was the question whether there 
were technical and economic obstacles should the concern be 
handed over to the Moscow Town Council. The subsequent dis- 
cussion was conducted along these lines, The chief of thé town, Mr. 


particularly frequent in municipal concerns, was not groundless. Mr 
Chelnokoff and other town representatives showed further, how- 
ever, that the town was not afraid of these undertakings, Strikes 
easily broke out in works where there was a large number of 
workmen, and especially where there were various groups of work- 
men, as, for example, in the town tramways, where 9,000 men were 
employed. But in concerns where a small number of workmen 
were engaged, or where they were technically competent, strikes 
were not so frequent. The representatives of the town referred 
also to their experience with their waterworks, sewers, and finally 
their own electrical station. The representatives of the temporary 
board of the 1886 Company observed that in view of the immense 
importance of the station for the service of numerous concerns 
working for the national defence, it would be unwise to transfer it 
from one control to another. Notwithstanding this, the town 
representatives held that the defence of the country would be 
better served if the concern were in Russian hands, and not in 
German hands. Then, in a short résumé, the President of the 
Council of Ministers said that the question of the liquidation 
of the 1886 Company was quite ripe for the consideration of 
the Council of Ministers, Subsequent points for consideration 
would be the time and method of liquidation, and the formation 
of a liquidation committee. The Council of Ministers would 
decide the question to whom the company concerned should be 
transferred, either to the town of Moscow alone, or to the town 
along with the government, or whether it should be given to the 
highest bidder at a special auction. With this the conference 
closed. Whilst considering the question of the liquidation of the 
company, the representatives of the Grozin and Narozhnitzky 
district councils said that in connection with the decision as to the 
disposal of the 1886 Company, the question should also be decided 
of the liquidation of the Electric Transfer Co. ; for their interests 
were identical, and the decision respecting both should follow 
the same courte. ; 


Lighting the Statue of Liberty.—The American 
Electrical Review is invitirig dollar (or less) subscriptions to a fund 
for electrically illuminating the statue of Liberty in New York 
Harbour by flood lighting. It is considered that this will be the 
most significant public demonstration of the effectiveness and 
beauty of electrical illumination in which the industry has ever 


“had the opportunity of assisting. 
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Australian Metals Developments.—The Australian 
newspapers have recently contained very full particulars of the 
scheme under which practically all the companies interested in 
silver, lead, and zinc in the Commonwealth are brought together. 
The Australian Zinc Producers’ Association has been formed, 
through which the products of the whole of the companies will be 
marketed fora term of 50 years. The companies are extending 
their works, and according to a statement issued by Mr. Mahon, 
Acting Attorney-General, who, in the absence of Mr. Hughes, is 
dealing with the metal question in the Commonwealth, everything 
points to the conclusion that in the near future Australia will be 
self-contained in regard to the production of metals in a finished 
state. Mr. Mahon says :— 

“In order that the public may have some idea of what has been 
performed since the Commonwealth Government adopted the wise 
policy of prohibiting the exportation of all minerals and metals 
that can be treated in Australia, it may be stated that the follow- 
ing named companies have enlarged their works, installed new 
plant and appliances, and generally increased the capacity of their 
various metallurgical establishments :— 

Broken Hill Associated Smelters Pty., Ltd. : 
Extensions to smelting and refiniag works, Port Pirie, 
for the treatment of lead concentrates and refining 
of lead bullion, costing ees £250,000 
The a Smelting and Refining Co. Works, Port Kembla, 
S.W. : 


Additions and extensions to plant and installation of 
five refining furnaces ... 
Sulphide Corporation, Cockle Creek Works : 
Extensions to acid and superphosphate worke for the 
utilisation of sulphurous fumes from metallurgical 
There is also the probability that this company will 
erect a silver, lead, and gold refinery in the near 
future, the cost of which will exceed ae eee $50,000 


150,000 


The Wallaroo and Moonta Mining and S nelting Co., Wallaroo, S.A. : ; 


Extensions to treatment plant and the installation of an 
additional large copper refining furnace ... +» £25,000 
The Broken Hill Proprietary Co. : 
Important additions ani extensions to its new iron and 
steel works. 
The Mount Lyell Mining and Railway Co. ; 
is conducting large experiments for the recovery of 
sulphur. This comoany also has an option over a 
group of mines in Tasm iia, and it is very probable 
that large works will be erected for the treatment 
of mixed ores from these properties. 
‘Several new companies have been formed to further develop 
the metal industries, viz. :— 
Metal Manufactures, Ltd. : Capital, 
The operations of this company will cover the drawing 
of copper and brass wire and cables; manufacture 
of tubes, plates, and all descriptions of bronz2s and 


A company (not yet registered) for the production of 


electrolytic ziac ose ase ++» £250,000 
Australian Electric Steel, Ltd. : 
The objects of this company are the working up of scrap 
iron and scrap steel, and the manufacture of ferro- 
alloys in electric furnaces... £40,000 
“Several small plants have been installed for the separation of 
bismuth minerals from wolfram and molybdenite, Also, there 
has been restarting of the smelting of auriferous and non-auri- 
ferous antimonial ores for the production of fine gold and ‘Star’ 
antimony. The question of alkali manufacture has not been 
neglected, and plans are progressing satisfactorily for the estab- 
lishment of this industry on a large scale, Carbide of calcium 
plant is baing installed by the Hydro-Electric and Cqmplex Ore 
Companies. These companies also intend to work the ‘Gillies’ 
process for the production of electrolytic zinc.” 


Fatality. —Betrast.—On the evening of the 8th inst., 
Wm. Macdonald (31), foreman electrician, was discovered in a state 
of collapse, at No.2 switchboard in the engine-room at B-Ifast 
electricity works, where he was on duty. The surmise is that his 
foot having slipped, he threw out a hand to restore his balance, 
thua inadvertently establishing the contact that cost him his life, 
D:ceassd was the eldest son of Mr. David MacDonald, who is 
overseer in the electricity department, At the inquest the jary 
fouad that death was the result of accidental shock, and expressed 
the opinion that the use of gloves should be enforzed in such work 
as shifting shunts, 


Institution Notes, — Association of Teachers in 
Technical Institutions.—An open meeting will be held on 
Saturday, Jane 17th, at 2.30 p.m., at the Day Training College, 
Southampton Row, W4., at which Dr. William Garnett will 
deliver an address, and resolutions will be put to the meeting 
stating that: (1) The Association views with grave c:ncern any 
diminution in expenditure which would impair the’ efficiency of 
technical education, and thereby react injuriously upon industry at 
a time when the country should be making every effort to improve 
its industrial position. The Conference, therefore, urges the 
Government to take all porsible steps to make technical education 
more effective, not only in relation to existing industries, but in the 
development of new industries. 

(2) The Conference urges the desirability of compulsory 
attendance for further education of employés until the age of 18 
years for not less than six hours per week. The-instruction should 
“be given preferably in the day time, and to this end the Conference 


urges that adequate facilities should be provided in the conditions 
of employment. 

(3) It is of the greatest importance that the conditions of 
employment of a technical teacher should provide him with the 
opportunity of keeping himself in close touch with the develop- 
ment of his subjects, 

(4) The Conference notes with great regret the inadequacy of 
the sum (£40,000) which the.Government intends to devote to 
scientific and industrial research during the present financial year. 
The Conference is of the opinion that the existing conditions 
require the expenditure of a much larger sum. 

The Association of Consulting Engineers (Inc.).—The 
report of the Committee for the past year, states that the restrictions 
which, owing to the war, the Treasury has caused to be placed on 
the borrowing powers of Local Authorities and on the issue of fresh 
capital,by public companies, coupled with the increasing necessity 
for davoting the whole energies of most engineering works t» the 
production of munitions of war, have had a very great effect on 
professional work during the past year; while a considerable 
number of members are either serving directly with the Forces or 
engaged on work connected with the supply of munitions. 

A deputation from the Association interviewed the L.G.B. in July 
last year, with a view to obtaining some mitigation of the conditions, 
and in March last, representations were made to the authorities 
to the effect that they should employ consulting engineers with 
local experience when possible, rather than use the services of the 
servants of public bodies. Protests were also addressed to local 
authorities which allowed their electrical engineers to advise other 
local authorities. Negotiations are proceeding with the British 
Electrical and Allied Manufacturers’ Association with a view to 
agceeing toa standard set of conditions of contract. The total 
membership now stands at 74. The accounts for the year 1915-16 
show a credit balance of -£128, compared with £78 lest year. 

At the annual general meeting on May 31st the report and 
accounts were unanimously adopted. The new members elected to 
serve on the Committee were Messrs, A. A. C. Swinton, F. Gill, 
W. V. Graham, E. P. Hill, A, Hindle, and C. D. Lomax. 

The Chemical Society.—The adjourned meeting of the Society; 
to deal with the question of alien enemy membership, is to be held 
on Wednesday, June 2lst,at 8 p.m. The Council has issued a 
voting paper with the notice of the meeting, inviting the Fellows 
to indicate their views with regard to three propositions, contem- 
plating respectively the unconditional removal of the names of alien 
enemies from the rollof members, the retention of the names with 
susp2neion of jadgment till after the war, or the removal of the 
names of nine such members (including those of Nernst and Ostwald) 
during the war, the position to be reconsidered at the end of the war. 
The voting, as in the case of the I.E E., will not be binding, but will 
no doubt influence the voting at the meeting. 


Industrial Research.—The Standing Committee on 
Engineering appointed by the Advisory Council for Scientific aid 
Industrial Research held its first meeting on Wednesday, June 7ch. 
The Committee has been so constituted as to represent both the 
scientific and the industrial sides of engineering, and includes the 
following members nominated by the professional associations :— 

Institution of Civil Eagineers, Sir Maurice Fitzmaurice, C.M.G. 

Institution of Electrical Engineers, Mr. J. 8. Highfield. 

Institution of Mechanical Engineers, Dr. Dugald Clerk, F.R.S. 

Institution of Naval Architects, Sir Archibald Denny, Bart. 

N.E. Coast Institution of Bngineers and Shipbuilders, Mr. 
Herbert Rowell. 

Manchester Association of Hagineers, Mr. Alfred Saxon. 

. Iastitution of Engineers and Shipbuilders in Scotland, Mr. James 
rown. 

The following members have been appointed directly by the 
Advisory Council :—Mr. F. R. Davenport; Mr. Alfred Herbert ; 
Prof. Bertram Hopkinson, F.R.S.; Mr. C. H. Merz;, Mr. V. L. 
Raven; Mr. A. A. Ramington; Mr. G. Gerald Stongy, F.R.S,; Mr. 
Douglas Vickers ; Prof. Miles-Walker. The Advisory Council has 
appointed Sir Maurice Fitzmaurice, C.M.G., to be chairman. 

The Committee was welcomed by Sir William M'Cormick, chair- 
man of the Advisory Council, and D-. H. F. Heath, administrative 
secretary of the Council. Sir A. Selby-B’gge, secretary to the 
Committee of the Privy Council for Scientific and Industrial 
Research, also attended, and emphasised the importance attached 
by the Government to the need for greatly increased activity in 
research in connection with industry. In Sir Maurice Fitz- 
maurice’s opening statement, as chairman of the Standing Com- 
mittee, several important aspects of the Government scheme, as 
issued in July, 1915, were referred to, and attention was directed 
in particular to the necessity for securing that British industries 
should get as large a share as possible of the full value of the 
results of any successful researches, and should retain at least the 
initial advantages derived from them. Applications for aid must 
be dealt with on as broad lines as possible, without red-tape, and 
with a constant regard to the ultimate object of the Government 
scheme, which was to help the industrial community of the Empire 
in the contest with the common trade enemy. Much time and 
money had been spent upon research in the works of individual 
firms, whose aggregate expenditure for the purpose far exceeded 
the sums at the disposal of the Committee of Council, and from the 
industrial side such work by firms appeaied to him as the most 
hopeful arrangement. Too mush mast, however, not be expected 
from research and experimental work in themselves, for these alone 
wonld not win back the industries which should never have left us, 
or even retein those we still possessed ; individual and combined 
efforts were needed to secure that the products of this country 
should find their way to those who needed them at home and abroad, 


and to see that what was wanted was.supplied by our industries. 
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Electrical Man’s Court-Martial.—John M’Entee, 
electrical engineer, Belfast, who was employed at the Dundalk 
electricity works from January, 1914, until near the end of April 
last, was tried, with several others, by court-martial on Friday and 
Saturday last, at Richmond Barracks, Dublin, for the murder of a 
constable, and attempted murder of a lieutenant in the Grenadier 
Guards, and taking part in the rebellion, in County Louth, on 
April 24th. Mr. P. A. Spalding, resident engineer and manager, 
of Dandalk electricity works, gave evidence as to M'Entee’s high 
character as an engineer, and asa young gentleman of education and 
intelligence. M’Entee made a lengthy statement absolutely deny- 
ing and disavowing the charge of murder. He also denied other 
charges, and repudiated the allegation. that he was assisting the 
King’s enemies, directly and indirectly. He said that any action 
he had taken was actuated only by love of Ireland. He was an 
enthusiastic Volunteer, but his whole aim on Easter Monday was to 
resist the suppression of an organisation the maintenance of which 
he regarded as a great safeguard against the repeal of the Home 
Rale Act. He was not aware of the plans for the insurrection. 
Mr. Alexander, a member of the Belfast Corporation, gave evidence 
in M’Entee’s favour, as did also Alderman Magowan, Mr. J. Devlin, 
M.P., and others, The President announced that the proceedings 
in open Court were concluded, and the accused was removed, 

It was announced in Dublin on Wednesday, that M‘Eatee was 
sentenced to death, but that his sentence had been commuted to 
penal servitude for life. 


Appointments Vacant.—The following are required 
for military electric power stations in Yorkshire and Staffordshire :— 

District electrical engineer ; station engineer ; shift engineers ; 
station fitters and linesman-jointers. See our advertisement pages 
for particulars. 


OUR PERSONAL COLUMN. 

The Editors invite electrical engineers, whether connected with th 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station Officials.—By 11 votes to 8, the Gillingham 
(Kent) T.C. has agreed to Mr. Ritson, assistant electrical 
engineer, joining the Colours. The minority, which included 


the Mayor, considered that they would be placing themselves _ 


in a very awkward position by letting Mr. Ritson go. Mr. 
CHALMERS, the electrical engineer, has undertaken to take 
charge of the works for the period of the war without a 


substitute for Mr. Ritson, three applicants for the position , 


heing deemed unsuitable. 

In view of the large amount of additional work and respon- 
sibility which has been cast upon the general manager of the 
Sheffield undertaking owing to the war, the Electricity Supply 
Committee has recommended the City Council to grant him a 
bonus of £100 The Establishment Committee does not 
approve, and the Electricity Committee is appealing to the 
Council. 

General.—Mr. Ernest chief electrical assistant 
engineer P.W.D., Government Factory, Colombo, Ceylon, was 
sailing for home last month on short leave. His address here 
is: Clifton, Villa, Clifton Terrace, Hayle, Cornwall. 

Gazette Notice.—Territorial Force. Royal Engineers. Tyne 
Electrical Engineers : Sergt.-Major Frank T. Hami.ton to be 
Second-Lieutenant (on probation). 

Mr. T. N. Vat, president of the American Telephone and 
Telegraph Co., was awarded the Elliott Cresson medal at a 
meeting of the Franklin Institute on May 17th, and Mr. J. J. 
Carty, chief engineer of the company, was presented with the 
Franklin medal. 

The marriage took place on June 10th, at Penarth, of Mr. 
R. L. Bootu, managing director of Booth & Bomford, Ltd., 
electrical engineers, Cardiff, and Miss Margaret Lewell. 

Roll of Honour.—Many of the friends of Mr. WILLIAM 
ARTHUR Price will desire to join us in an expression of sym- 
pathy with him and Mrs. Price and the members of the 
family in the loss of his second son, Sub-Lieutenant WILFRED 
BARTHOLOMEW PRIcE, in the North Sea Battle on May 3lst. 
Mr. Price’s eldest son was at the battle of Mons, and has 
been a prisoner in the hands of the enemy ever since. 

Electrical-Wireman JoHn Luty; of H.M.S. Conqueror, who 
took part in the North Sea battle, and was uninjured, was 
or ag an electrician at the municipal power station at 

3atley. 

Sergeant G. H. Woop, one of the senior inspectors of the 
Blackburn Corporation tramways department, who has been 
shot in the head, is in a serious condition. | pastes 

First-Class Stoker Henry Parker, who, prior to joining the 
Navy in August, 1914, held a position in the electrical depart- 
ment of the North-Eastern Railway, was lost in the Queen 
Mary. 

Percy Law lostfin H.M.S. Queen Mary in the North 
Sea fight, was formerly an electric wireman with Messrs. 
Callenders, at Birmingham. ; : 

It is feared that Mr. W. F. Murray, electrical engineer, was 
lost in the North Sea battle. He was an engine-room artificer 
on H.M.S. Indefatigable. He was formerly electrical engineer 
at the Workington Iron & Steel: Co.’s iron ore mines. 

Captain A. F. Marcument, of the 1/1st London Regiment, 
who was, when the war broke out, in the engineerin depart- 
ment of Callender’s Cable & Construction Co., Ltd., has been 
awarded the Military Cross. 


_ CLirrorD Massey, of H.M.S. Black Prince, killed 
in the North Sea battle, served his apprenticeship in the elec- 
trical department at Crewe Railway Works, and was later 
engaged at the Marconi Works, at Chelmsford. He entered . 
the Navy three years ago. 

_Artificer Grorce ApaMs MorpHew, E.R.A., one -of the 
victims in the H.M.S. Hampshire disaster, was formerly on 
the staff of Messrs. Siemens Bros., Ltd., of Charlton, S.E. 
His mother, who lives at_Walmer, received_a letter (dated 
June 4th) from him on June 8th, enclosing his will, and 
stating that in the North Sea battle his vessel rammed a sub- 
marine, and sunk another and a light cruiser by gunfire. 

DoNALD HERBERT JENNINGS, - of Tiger, who was 
severely burned on the face and hands in the North Sea 
action, was a wireman of the armoury, and, prior to the war, 
was with Messrs. Tamplin & Makovski, electrical engineers, 
of Reigate. 

Electrical Engineer W. G. WATERMAN, reported lost in 
H.M.S. Hampshire, was formerly mains superintendent at 
the Doncaster Corporation electricity works, where he served 
as a pupil for three years. He joined the Navy last July. 

Private Hiram Hart, Loyal North Lancashires, formerly an 
clagaeeen with the Bolton Corporation, has been killed in 
action. 

Electrician J. W. VASEGARDEN, aged 33, is believed to have 
gone down with the Hampshire. 

Private FREDERICK Montier, formerly engaged at the elec- 
tricity generating station at Clifton, near Manchester, has 
been killed in action. 

Leading Stoker JosepH Graves, aged 24, formerly in the 
employ of Messrs. J. P. Hall & Co., electrical engineers, of 
Oldham, was lost in the Indefatigable. 

Sergeant James Muscrort, formerly employed at the British 
Westinghouse Works, Trafford Park, who was reported miss- 
ing some months ago, is now officially reported killed. 

Seaman J. R. Stone, formerly employed by the British 
Westinghouse Co., Trafford Park, is believed to have been lost 
in the sea fight. He was serving on H.M.S. Nestor. 

_ Electrician Henry Lewis Davey, H.M.S. Warrior, ‘killed 
in action,’’ May 31st, 1916 (aged 20 years), was formerly in 
the employ of Messrs. Edwards & Armstrong, of Bristol. 

Electric Artificer JosepH SAMUEL Parker, .who belonged to 
Ipswich, was killed in action whilst on board H.M.S. Tiger 
in the battle on May 31st. 

Electrician W. WuHarmsy, of Stalybridge (formerly em- 
ployed by Messrs. Ferranti, Ltd., and later by Messrs. Johnson 
> lata ce went down on H.M.S. Defence in the North Sea 

ght. 


Obituary.—Pror. Si.vanus P. THompson.—We record with 
very deep feelings of regret the death of Prof. Silvanus P. 
Thompson, D.Se., LL.D., F.R.S., which occurred at his resi- 
dence at ‘‘ Morland,’ Chislett Road, Hampstead, N.W., on. 
Monday last, after two days’ illness ‘‘ without suffering.” 
Prof. Thompson, who had nearly reached his 65th year, was 
a man of great eminence in the world of physical and elec- 
trical science as a scientist, teacher, author, and orator. His 
prolonged occupation of the position of Principal at Finsbury 
Technical College, his widely-used standard technical works 
and biographical writings on Faraday and Kelvin, and his 
manifold activities in connection with various institutions, had 
brought him into touch with thousands of men, many of 
whom recognise how greatly they have benefited from being 
brought under his influence. We hope to refer to the deceased 
professor’s career in greater detail next week. In the mean- 
time, we tender our sincere sympathy to Mrs. Thompson and 
her four daughters. Friends of the late professor are invited 
to a meeting at the Friends’ Meeting House, 52, St. Martin’s 
Lane, W.C:, to-day, Friday, at 3 p.m. (after the cremation). 

Mr. Stantey.—The American Electrical Review 
contains an obituary of Mr. Wm. Stanley, ‘‘ one of the fore- 
most inventors and engineers in the American electrical indus- 
try, and former vice-president of the American Institute of 
Electrical Engineers,’’ who passed away last month at the age 
of 58 years. His most notable invention was the transformer 
which made the A.c. system of long-distance transmission of 
electrical energy a commercial possibility, the Edison Medal 
being awarded to him therefor in 1912 by the American I.E.E. 
The deceased gentleman was a member of the English Insti- 
tution of Electrical Engineers. 

Lieutenant J. R. Witkinson, B.Sc.—Mr. George Wilkinson, 
borough electrical engineer of Harrogate, has received news 
of the sudden death of his elder son, Lieutenant J. R. Wilkin- 
son, B.Se., in Germany, where he had been a prisoner of war 
for 21 months. Lieut. Wilkinson had gone on to the roof of 
his quarters at Gnadenfrei, Schlesien, to make meteorological 
observations, when from some cause unknown he fell to the 
ground and was instantaneously killed. We tender our sin- 
cere sympathy with Mr. Wilkinson in his loss. 

Mr. W. C. Mansett.—The death is announced of Mr. Wm. 
Charles Mansell, who was in business as an electrical engi. - 
neer at Northampton. ; 

It is officially announced that while employed on special 
duty Str H. F. Donaupson and Mr. Leste Rosertson, both 
of whom were lost in the Hampshire, were to have the rela- 
tive precedence of a brigadier-general and a lieutenant-colonel 
respectively. At the instance of the Engineering Institutions 
a service was held at St. Margaret’s Church, Westminster, 
yesterday, in memory of Sir DonaLpson and MR. 


S. ROBERTSON. 
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NEW COMPANIES REGISTERED. 


Coleman & Appleby, Ltd, (144,022).—This company was 
registered on June 5th, with a capital of £3,500 in £1 shares R000 6 per 
cent. cumulative preferred, free “| income-tax), to enter into an agreement 
of.sale and purchase between Langbein-Pfanhauser Works, Ltd., and W. 
Randle, the controller thereof, of the first pact, O. J. Neale, W. R. Baker, 
C. B. Appleby, and H. S. Colerhan of the second part, and T. J. B. Hasell 
(for the company) of the third part, and to carry on in the United Kingdom 
and its ‘Colonies, or elsewhere, the business of electro-metallurgists, electro- 
platers, electrotypers, manufacturers of and dealers in dynamo machines, 
electric motors, switches, and all kinds of electrital apparatus and instru- 
ments, machinery, and materials for grinding and polishing, and all kinds 
of chemicals, electrolytic solutions, &c. The subscribers (with one share 
each) are: O. J. Neale, 91, Grove Lane, Handsworth, Birmingham, builder 
and shop fitter; H. S. Coleman, 3, Wyndham Road, Edgbaston, Birmingham, 
electro chemist; C. B. Appleby, 89, Holly Road, Handsworth, Birmingham, 
general manager, Private company. The first directors (to number not less 
than four or more than five) are O. J. Neale (chairman), C. B. Appleby, 
H. S. Coleman, and one other to be appointed by the subscribers: (all life 
directors). After the issue of 100 ordinary shares to each of the life directors, 
no further ordinary shares shall be issued by the company without the consent 
of all the directors. . Remuneration of O. J. Neale and such other director to 
be appointed as above, £75 per annum divided between them. The said 
C. B. Appleby and H. S. Coleman whilst in the employ of the company, other 
than as ordinary directors, shall not be entitled to any remuneration as direc- 
tors, but in the event of -either of them ceasing to be so employed, he is to 
receive £37 10s. per annum. The directors may not allot any shares or 
register any transfer of shares to a foreigner or a foreign corporation, or a 
corporation under foreign control, without the consent of the Board of Trade. 
Another clause provides, however, that ‘‘ the directors shall refuse to allot 
any shares or register any transfer . . . which would cause more than 25 
per cent. of the issued capital or of the voting power . . . to be held by 
foreigners and/or foreign corporations or corporations under foreign control.” 
Every application for the allotment of shares, and every transfer, must be 
accompanied by a statutory declaration as to nationality and allegiance, and 
a British subject by naturalisation must specifically declare whether he remains 
for any purpose in the allegiance of any foreign Sovereign or State. The 
solicitors have made the usual declaration that the company is not formed 
for the purpose or with the intention of acquiring all or part of the underé 
taking of a person, firm, or company whose books and documents are liable 
to inspection under the Trading with the Enemy Act. Solicitors: Jeffrey Parr, 
Hasell & Parr, 20, Temple Row, Birmingham. Registered office: 23, Great 
Hampton Street, Birmingham. 


South Coast Kearney High-Speed Railway, Ltd. 
(144,019).—Registered June 3rd, by E. W. C. Kearney, 100, Victoria Street, 
S.W. Capital, £21,000 in 20,000 ordinary shares of £1 each and 20,000 
founders’ shares of 1s. each. Objects: To adopt agreements (1) with Charles 
William Neville and (2) with the Kearney High-Speed Railway Co., Ltd., 
whereby the said company shall grant to this company the full and exclusive 
use of the patents and other rights in connection with the Kearney High-Speed 
System for the purpose of constructing a line of railway on the said system 
on the South Coast of England. The consideration payable is to be the allot- 
ment to the said company of 10,000 fully-paid founders’ shares. The signa- 
tories (with one founders’ share each) are: Miss D. A. Cockle, 6, Great 


Ormond Street, W.C., private secretary; E. W. C. Kearney, 100, Victoria’ 


Street, S.W., civil engineer; H. J. Darby, 59, Bromfelde Road, Clapham, S.W., 
solicitor; Rev. Hughes, 37, Bartholomew Road, N.W.; C . Kearney, 
95, Cromwell Road, Wimbledon, S.W., mechanical engineer; W. F. Paul, 
Lorne Cottage, Sutton, Surrey, gentleman; Rev. H. S. G. Walker, The Tower, 
Easington, Hull. Minimum cash subscription, 100 ordinary shares. The first 
directors (to number not less than two or more than five) are: » C. 
Kearney (managing director), C. B. Kearney, and W. F. Paul. The said 

W. C. Kearney is to receive £200 per annum and to have allotted to him 
or his nominees 2,500 fully-paid ordinary shares in consideration for his 
services to the company. Qualification of first directors, one share; of subse- 
uent directors, 200 shares. Solicitor: H. J. Darby, 63, Queen Victoria 
Street, E.C. Secretary (pro tem.): Miss D. A. Cockle. Registered office : 
100. Victoria Street, S.W. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Pirelli-General Cable Works, Ltd.—Particulars of £50,000 
debs., created April 11th, 1916, filed pursuant to Section 93 (3) of the Com- 
panies (Consolidation) Act, 1908, the whole amount being now issued. Pro- 
perty charged: The company’s undertaking and property, present and future, 
including uncalled capital. No trustees. 


James Keith & Blackman Co., Ltd.—A memorandum of 
satisfaction in full on May 15th, 1916, of debs. dated June 23rd, 1908, May 
25th, 1913, and November 2nd, 1914, securing £500, has been filed. 


British Electric Transformer Co., Ltd. (76,351).—Capital, 
£200,000 in £1 shares (100,000 pref.). Return dated March 31st, 1916. - 61,988 
pref. and 85,498 ord. shares taken up; 41 per share called up on 52,764 pref. 
and 9,529 ord., and 7s. 6d. per share on 14 ord.; £62,298 5s. paid; £85,179 
considered as paid on the remainder. Mortgages and charges: Nil. 


Brook, Hirst & Co., Ltd. (95,264).—Capital, £20,000 
in £1 shares. Return dated January 12th, 1916 (filed April 20th). 12,500 
shares taken up; £12,500 considered as paid. Mortgages and charges: £7,000. 


Bridgwater and District Electric Supply & Traction Co., 
Ltd. (75,429).—Capital, £20,000 in 15,000 ord. and 5,000 
pref. shares of £1 each. ~Return dated May 12th, 1916. 12,899 ord. and 680 
pref. shares taken up; £1 per share called up on 4,017 ord. and 680 pref.; 
£4,707 paid, including £10 on 100 forfeited shares; £8,882 considered as paid 
on 8,882 ord. Mortgages and charges: £12,950. A further 50 pref. shares 
avere allotted, payable in cash, on May 3lst, 1916. 


Bromley (Kent) Electric Light & Power Co., Ltd. 
(54,127).—Capital, £75,000 in £5 shares. Registered September 2lst, 1897. 
Return dated April 17th, 1916 (filed May 9th). “All shares taken up. £75,000 


paid. Mortgages and charges: £65,003. 

Bath Electric Tramways, Ltd. © (74,278).—Capital, 
£230,000 in 75,000 pref., 125,000 pref. ord., and 30,000 def. ord. shares of £1 
each. Return dated May llth, 1916 (filed June Ist). 75,000  pref., 75,606 
pref; ord., and 30,000 def. ord. shares taken up; £150,606 paid on the pref. 
and pref. ord.; 430,000 considered as paid on the def. Mortgages and 
charges: £155,339. 


Beck & Moss, Ltd. (69,298).—Capital, £2,500 in £1 
shares. Return dated March 18th, 1916. 2,500 shares taken up; £525 paid; 
£1,975 considered as paid. Mortgages and charges: £250. 

. (47,663). 


Alderley & Wilmslow, Electric Supply Co., Ltd 
—Capital, £30,000 in 20,000 ord. and 10,000 pref. shares of £1 each. Return 
dated May 9th, 1916. 15,009 ord. shares taken up; £15,009 paid. Mortgages 
and charges: £15,000. 


CITY NOTES. 


The report for the year ended March, 
1916, says that, having regard to the state 
of war, the increased cost of. material and 
wages, and the difficulty of obtaining suffi- 
cient labour, the improvement in the 
revenue derived from the investments is satisfactory. The 
general conditions have precluded the directors from entering 
upon new enterprises of any large extent. The gross profit 
was £244,065, as against £235,508 in the previous year. After 
deducting the general expenses and the amount written off 
sundry assets, £34,896, £209,169 remains, plus £71,400 brought 
forward. Debenture stock interest absorbs £91,260; there is 
put to reserve £20,328; 6 per cent. on the participating cum. 
pref. stock for the year absorbs £42,765; 3 per cent. dividend 
on the ordinary stock requires £39,788, and £86,428 is to be 
carried forward. The scheme of reduction and re-arrange- 
ment of capital has been approved and confirmed by the 
Court, and given effect to in the accounts. The shares and 
investments ‘stand at £4,276,857, after deducting £1,001,602, 
by which amount the capital has been reduced. The revenue 
from the investments amounted to £222,330, representing an 
average yield of 5.19 per cent. for the year on the balance- 
sheet figure. The award of the arbitrator in regard to the 
sale of the tramway undertaking of the Devonport & District 
Tramways Co. to the Plymouth Corporation has been made, 
and it is estimated that this company will receive about 
£86,000 in respect of its holding in the Devonport Co. The 
company’s main interests in the Metropolitan Traction and 
Electricity Supply Companies have been merged in the London 
and Suburban Traction Co., Ltd., in which the Underground 
Electric Railways Co. of London, Ltd., is also largely inter- 
ested. The office of the London & Suburban Co., together 
with its subsidiary companies, have been transferred to Elec- 
tric Railway House, Westminster, -The direction and manage- 
ment of the Bombay Electric Supply & Tramways Co., Litd., 
have been transferred to India in view of the heavy burden 

£ double income-tax. The reserve has been reduced by 
£93,230, the amount' applied in paying up in a like 
amount of shares for distribution among the holders of the 
income certificates, in accordance with the scheme of arrange- 


- British Elec- 
tric Traction 
Co., Ltd. 


ment. The reserve now stands at £410,000. Sir E. O. K 

a age has been elected a director. Annual meeting: June 
rd. 

Sm G. FRANKLIN presided at the annual 

United meeting on May 30th. He said that dur- 

River Plate ing 1915, a whole year of war conditions, 

Telephone they had added 2,714 subscribers; they 

Co., Ltd. had now 56,582 stations, and the revenue 

continued, though slightly, to expand. 

The gross earnings increased by £10,930 to £641,581. The 


expenses fell by £7,536, and the net profit increased by 
£18,466 to £193,771. After referring to the accounts and to 
the reserves, the chairman alluded to the visit of the consult- 
ing engineer, Mr. F. Gill, of Gill & Cook,. to the company’s 
properties. His report generally confirmed the values appear- 
ing. in the balance sheet, and justified in full measure the 
policy pursued by the directors and the company in the past 
in making the company strong. In this connection, they 
were specially indebted to Sir John Gavey, whose wise coun- 
sel and technical skill following upon his visits to the Argen- 
tine had -been of the highest service to the company. Their 
trunk-line system giving connection to the Federal capital 
remained as at the beginning of last year, but they had again 
extended their lines in the Cordoba district by joining up the 
Belle Ville district to Villa Maria (88 miles), which town was 
connected to the city.of Cordoba; and a short trunk line (25 
miles) had also been built in the province of Buenos Aires 
cennecting up the towns of. Tapalque and General Alvear. 
The common battery boards mentioned last year for their 
exchanges at Flores, in the city of Buenos Aires, and at 
Lomas and La Plata (a few miles outside the capital) had 
been completed and, with the exception of the last-named, 
brought into service. Only two exchanges in Buenos Aires 
now remained to be converted into the central battery system, 
and for one (Belgrano) they had recently accepted a tender 
for the erection of the necessary building. The other (Barra- 
cas) would be dealt with ‘in due course. The automatic 
installations at Rosario and Cordoba were giving excellent 
services, but the retention of temporary expert assistance so 
far necessary made true comparative costs of working for the 
present unobtainable. As to the current year, it was especi- 
ally hazardous to forecast results in times such as these. The 
prospects of Argentine trade were such, however, as to lead 
them to hope for figures quite as favourable for 1916 as those 
they were now considering. Regarding the conditions prevail- 
ing in the great country upon which the prosperity of their 
enterprise depended, the paralysis of trade with the Argen- 
tine caused by the war was almost past. The difficulties of 
tonnage notwithstanding, there was every indication that 
Argentina would maintain its position during the current 
year. The improvement in the gold position at the end of 
1915 showed a very strong position for the future of Argen- 
tine trade. i 
Mr. F. Guu, in referring to his visit to the Argentine, 
directed his remarks to three points—plant, service, and pros- 
pects. The plant had been well chosen, well constructed, and 
well taken care of. The kind of plant in use was very similar 


. 
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to that which was now being installed in this and other 
countries. The chairman had said that Buenos Aires itself 
was well equipped with modern exchange equipment in the 
shape of central batteries. A great deal of the capital was 
invested in underground -ducts, underground cables, central 
battery equipment, and specially designed telephone _build- 
ings. All that made for stability. With regard to the ser- 
vice, he thought he might fairly and, perhaps, favourably, 
compare the service in the city. of Buenos Aires itself with 
that of London, which was not by any means a bad one, and 
the trunk service was, he thought, a little faster than in this 
country. No.telephone man, however, was ever satisfied with 


his service; but increasing attention was being given to this- 


very important branch of the work -here, and he was sure 
it was also being given in Buenos Aires, and the service 
would become Still better. With regard to the future, their 
sphere of operations was the Federal capital, the city of 
Buenos Aires, the province of Buenos Aires, and Rosario and 
Cordoba. Buenos Aires itself had a population of about 1} 
millions—a large field in itself—and the province of Buenos 
Aires had a population of another two millions. That com- 
bined population was, roughly, about half the population of 
the whole country; the population was rapidly increasing 
prior to the war, though it had fallen off now. As the chair- 
man had said, the trade of Buenos Aires during 1915 was 
good. During the 10 years. between 1904 and 1913 the trade 
of the Argentine—imports and exports—doubled. For some 
time prior to 1914 there was a very heavy demand’ upon the 
company for telephone facilities, and, although that demand 
slackened during 1914 and 1915, he was quite sure that a 
heavy demand was coming on the company again for public 
service, and that there would be an ample field for a large 
increase in the company’s sphere of operations. : 


Sir Fryer presided at the annual 
Rangoon Elec: meeting on June 7th. He said that the 
tric Tramway share capital remained unaltered. After 

and Supply — providing for debenture interest, preference 
Co., Ltd. dividend, depreciation and reserves for re- 
newals, there remained. £8,094, which was 
almost identical with the balance available in the previous 
year. The recommended ordinary dividend was 3 per cent., 
free of income-tax, the same rate as last year. Twelve months 
of. war in 1915 had caused a decrease in tramway and motor 
omnibus receipts of £2,800, as compared with 1914 with its 
five months of war. Under all the circumstances, there was 
ground for congratulation that the decrease had not been even 
larger. There had been great dislocation of trade in Rangoon 
consequent on the closing of certain markets and restrictions 
on. others, and both imports and exports had been greatly 
reduced, consequently the Burmans had had less money to 
spend. During the current year the traffic, while keeping 
steady, did not so far show any marked tendency to improve 
over the 1915 figures. The experimental motor omnibus ser- 
vice had been continued. The best type of motor omnibus 
foz the streets of Rangoon was still unsolved, and, owing to 
the fact that all motor factories in this country were engaged 
02 munition work, fresh types of motor omnibuses could not 
be obtained. The difficulties caused by the frequent closing 
of the roadways in Rargoon for repairs had seriously inter- 
fered with the traffic. Coming to the brighter side of the 
icture, the gross receipts for current supplied in the private 
ighting and power department showed an increase of 13.77 
per cent., against 114 per cent. in the previous year. Not- 
withstanding the increased cost of coal and other stores, the 
working expenses were 41.64 per cent. of the receipts, as 
against 43.14 per cent. The public lighting negotiations had 
made a certain amount of progress, but they had not been able 
to bring matters to a conclusion. Their chief engineer and 
the engineer to the municipality would be in this country 
very shortly, when they hoped to be able to bring the pro- 
posed new arrangement between the municipality and_ the 
company much nearer to a settlement. The house wiring 
and supply department continued to -be satisfactory; it ful- 
filled its purposes as a feeder for the supply of current, and 
ecntinued to return a fair profit. The high cost of coal and 
of all the materials in the electrical business still continued, 
and signs: were not wanting that the increase was likely to 
be even more acutely felt during the present year. They 
hoped that the 10 per cent. increase already made in the rates 
foy current would prove in some measure sufficient to counter- 
act the influence of the cost of materials. The serious rise 
in the price of copper and other metals pressed heavily. Not- 
withstanding the influence of the war, unmistakable signs of 
expansion of electrical supply requirements in Rangoon were 
observable. To meet the increasing public and private demand 
further capital expenditure would in all probability have to 
be incurred in the by no means-distant future. 


, Sir Frank A. SwETTENHAM presided at 
Singapore the annual meeting on June 6th. He said 

Electric that the traffic receipts showed an increase 
Tramways, . of £2,340, and the sale of electrical energy 
£1,305, as compared with 1914. Power 
expenses fell by £1,600,.due -to the larger 
proportion of power. generated by the Diesel plant. Traffic 
and general expenses were about the same as in 1914, but 
maintenance and repairs had risen by £500, owing to in- 
creased cost of materials. The passengers carried per car 
mile were 7,92, as-against 7.48. The expensés of the whole 
undertaking represented 62.2 per cent. of the receipts,. while 


the Singapore expenses were 59.5 per cent. of the Singapore 
revenue. These figures in 1914 were 56 per cent. and 54.3 per 
cent. respectively. In many instances stores were costing 
more than 100 per cent. above pre-war prices, and the 
tendency was always to-go higher. The new fares came into 
operation in January, and down to the ehd of May the 
passenger receipts were up by 13 per cent., as compared 
with the same period in 1915, 3 per cent. higher than in 
1914, and 7 per cent. higher than in 1913. There had been 
a large drop in the passengers carried, but the majority of 
the lost passengers would gradually return. In regard to 
the urgent question of track renewal to cost £103,000, it was 
now thought that the work might be extended over a period 
of eight years, commencing from this year. At the present 
time, however, it was practically impossible to obtain 


_ Inaterial, such as rails and other steel work, and the price 


of cement was too prohibitive.. Apparently this state of 
things would continue until the end of the war, and they had 
no option but.to postpone the commencement of the renewal. 
The estimate of cost had been drawn up at normal rates. The 
result of any lengthy delay in commencing the work must be 
increased cost of track and car maintenance. When the track 
could be renewed there would be an immediate reduction in 
these costs, such reduction increasing as the work proceeded, 
and it would be considerable. The three new Diesel engines 
had been running for some time. Two were supplying energy 
for lighting the Tanglin district for the Municipal Commis- 
sicners. The municipality had not completed their arrange- 
ments for taking the supply, but the delay was automatically 
extending the ten years’ contract. : 
In their report for the year ended March 
Lancashire 81st, 1916, the directors state that the 


Power trading profit of the Lancashire Eleciric 
Construction Power Co. for 1915 was £32,235, plus £607 
Co., Ltd, interest on hire-purchase plant, &c., mak- 


ing £32,843 (as against £30,471 for 1914), 
plus £3,422 brought forward. Debenture interest absorbs 
£4,500, there is put to reserve £15,000, a dividend of 3 per 
cent. on the share capital requires £14,700, and £2,064 is 
catried forward. The following figures indicate the develop- 
ment of the company’s business during three years :—-. 


1913. 1914. 1915. 
Units generated ............ 98,191,442 32,157,185 35,768,064 
Maximum load in Kw. ... 720 10,210 10,7 
H.P. connected .............+. ,900 27,018 ,000 
, Expenditure ....:.............. £31,730 £35,472 £40,160 
_Profit on trading ............ £22,785 £29,961 £32,285 


The revenue account of the Lancashire Power Construction 
Co., Ltd., shows that the total receipts for the year ended 
March, 1916, were £19,200, and, after deducting the expendi- 
ture of £15,258, the available balance is £3,942, which it is 
proposed to carry to reserve account. Annual meeting: 
June 22nd. 

Montreal Light, Heat & Power Co., Ltd.—A dividend of 
2% per cent. on the paid-up capital stock, being at the rate of 
10 per cent. per annum, is announced for the quarter ending 
July 31st. 
- Manila Electric Railroad & Lighting Corporation.—Divi- 
dend, 13 per cent. for the quarter ending June 30th on the 
common capital stock. 

National Electric Supply Co., Ltd.—Interim dividend at 
the rate of 5’ per cent. per annum (2s. 6d. per share) on the 
ordinary shares for the past half-year. 

Shawinigan Water & Power Co., Ltd.—Dividend of 1% 
per cent., or at the rate of 7 per cent. per annum, for the 
quarter to June 30th on the common shares. s 

Automatic Telephone Manufacturing Co., Ltd.—The pre- 
ference share and transfer books will be closed from 17th to 
24th inst. for the purpose of preparing the dividend warrants 
on the 6 per cent. preference shares for the past half-year. 


STOCKS AND SHARES. 


TUESDAY EVENING. 


Conditions continue good, so far as Stock Exchange markets 
are concerned. The victorious advance of the Russian Army 
and the later details regarding the engagement in the North 
Sea have both tended to increase the confidence of investors 
that the end of the struggle may be nearer than anybody 
except the pacifists expected. At the same time, what was 
called ‘‘ peace talk’’ has died down a good deal. Peace is 
not expected to come to-morrow or the next day, but that 
affairs on land and sea are tending in a direction which may 
make peace essential for the enemy before the winter.is 
cautiously acknowlédged. ‘ 

The sales of American securities to the Treasury are releas, 
ing unexpectedly large sums of money; and those who failed 
to respond to. the appeal on patriotic grounds are touched by 
their country’s needs now that the Treasury proposes to lay 
an income-tax of 7s. in. the £ upon the dividends drawn from 
various American investments. The Home Railway market 
has suddenly sprung into a condition of vigour, but the market 
for industrials is still the most active in the House. : 
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With Consols up 4 points since last we wrote, other gilt- 
edged stocks are naturally very strong. The demand. for 
debenture and preferred issues is insistent. The difficulty is 
t> find stock to supply it. One of the few reasonably-priced 
stocks left is Metropolitan 3} per cent. debenture, obtainable 
at 68, with a half-year’s dividend due in the middle of July. 
The company’s ‘‘A”’ debenture stock can be bought a little 
cheaper, the interest dates being the same. 

District 6 per cent. debenture stock is changing hands about 
109, at which the yield is 5} per cent. on the money, with 
interest due this week. Metropolitan 33 per cent. preference 
is about 64, and London Electric 4 per cent. preference found 


a buyer early this month at 654. Central London 44 per cent. ° 


preference looks fairly tempting at 81, carrying, as it does, six 
months’ dividend in the price, and the return, allowing for 
this, being 53 per cent. zs 

The market for ordinary stocks of the Home Railway com- 
penies has risen substantially during the past few days. 
Metropolitans have put on 13, and Underground Electric 
income bonds have hardened to 873, the £10 shares rising to 
36s. 3d. Amongst the Steam stocks, North-Eastern Consols 
spurted again, on the electrification of part of the goods lines; 
and the stock occupies the premier position, as regards price. 
of the active issues in this market—a position which, by the 
way, used to be held by London & North-Western ordinary. 

The British Electric Traction Co. has lately issued its report 
for the year to March 31st last. It has been received with 
satisfaction in the market. The 5 per cent. perpetual deben- 
ture stock is quoted at 80, and the 43 per cent. second deben- 
ture stock at 70, these prices being respectively 12 and 7} 
points lower than the quotations for the securities on the eve 
of war. 

In the electricity supply shares there is not a solitar 
change to quote this week. At the same time, it is wort 
noticing that instead of being a dull and depressed market, 
the position is now decidedly firm, and there is some difficulty 
in getting the offer of good shares. Cities are being dealt in 
about 12; and a few Counties changed hands the other day 
on the basis of 10}, the preference shares being 10}. London 
Electrics have been done lately at 26s., Metropolitans at 27/16, 
and Westminsters at 53. South Metropolitan ordinary are a 
gcod market at 16s. 3d., this price comparing with 10s. as 
the pre-war quotation on July 27th, 1914. 

Somewhat a feature in the Kaffir market is the noticeable 
strength of Victoria Falls & Transvaal Power shares. The 
preference has risen to 18s., the ordinary to 7s. 103d., while 
the 5} per cent. second mortgage are up to 102—19 points 
above the price they commanded less than two years ago, and 
double the lowest figure which they touched since the out- 
break of war. The debentures, of course, receive their divi- 
dend free of income-tax, which is a considerable attraction; 
and the bonds are full of interest at this price. The company 
is doing well, and the ordinary shares should now be within 
reasonable reach of a dividend. 

Matters in Mexico are going badly, and the various hopeful 
points which appeared a couple of months ago are being 
extinguished one by one. Hopes of United States interven- 
tion are dimmed by the political situation, the approach of 
au American presidential election being sufficient to divert 
attention from more ordinary affairs. The prices of most 
Mexican securities are, therefore, leaning to the heavy side, 
though there is no quotable change in the bonds of the utility 
companies. 

Canadian General Electrics spurted to 123 on buying which 
was said to come from New York, and the 7 per cent. 
preferred stock has hardened to 117. ‘The principal item of 
interest in this market, however, is the organisation in 
Montreal of the Civic Investment Industrial Co., with an 
authorised capital of 75 million dollars, formed to take over 
the Montreal Light, Heat & Power and the Cedars Rapids 
Manufacturing & Power Companies, to operate both under an 
agreement for 98 years. The Montreal Co. is to be taken 
over on the basis of three shares of the new company for one 
of its own shares; while in the case of thle Cedars Rapids, 
share for share will be given. Arrangements are made for 
such proprietors as do not care to exchange their stock, and 
the new company begins operation on August Ist. The price 
of Montreal capital stock is about 247, while Cedars Rapids 
stand at 85. 

Brazilian Tractions keep good about 64, the rate of exchange 
remaining in their favour, while, at the same time, Brazilian 
issues of all kinds have come into sharp popularity by reason 
of the substantial change for the better which has occurred 
in Brazil. 

The Telegraph list once more shows a number of important 
rises. Even West India and Panamas have participated in 
the general strength, improving 1s. to 1. China shares are } 
up at 143. Eastern ordinary has risen 2 points, and Globe 
preference hardened to 10}. Both the Anglo-American Tele- 
giaph stocks have improved, and in those cases where no 
changes are shown the difficulty is to get hold of stock at 
anything like the prevailing levels. United River Plate Tele- 
phones sre good at 63. 

There has been further activity in Marconi shares, although 
the price shows no quotable change:at 2 7/16. Expectation 
locks to a very flattering report, and we understand that the 
figures are likely to be out early next month. The strength 
of the parent shares has not had much effect upon those of 
the subsidiaries, although Marconi Marines keep good at 31s. 


Canadians are a little better at 8s., and a bargain is recorded 
in Spanish and Generals at 6s. 3d. 

In the manufacturing group, Callenders are another 10s. 
up, and Telegraph Constructions at 39 have gained an equal 
amount, while Henleys and India-Rubber shares are both 4 
to the good. A fair volume of business is passing in British 
Westinghouse preference, the shares receiving a deal of 
attention from Liverpool; the disappointment which was felt 
recently at the dividend of 74 per cent., showing no increase 
over that of the previous year, is giving place to pleasurable 
anticipations in regard to the distribution for the current 
twelvemonth. Electric Constructions at 14s. 6d. are ex divi- 
dend. The iron and steel group remains very firm, and the 
chemical shares are also well maintained. | é 

In the rubber share market, business is still quiet. The 
price of the raw material, at 2s. 7d. per lb., is a little better 
than it has been lately; and all the recent reports and divi- 
dends of the good companies have been so satisfactory as to 
confirm proprietors in keeping their shares. When the price 
of rubber takes a pronounced turn for the better, it is safe 
to prophesy that the share market will be quick to respond. 


SHARE LIST. OF ELEJTRICAL COMPANIES, 
Home CoMPANIEs, 
Dividend Price 
June 18, Rise or fall Yield 
1914. 1915. 1916, thisweek. p.c. 


Brompton Ordinary .. 63 #7 18 10 
Charing Cross Ordinary 5 5 7 #210 
do. do. do, 4$Pref.. 44 4% 618 6 
City of London .. of ahs 9 8 12 _ 618 4 
do. do. 6percent. Pref, 6 6 1 os 614 8 
County of London 1 616.9 
do. 6 percent. Pref. 6 6 1¢ _ 615 8 
Kensington Ordinary q 6 700 
London Electric .. 8 1 711 0 
do. do. 6percent. Pref. 6 6 =_ 714 
Metropolitan 4 8 664 
do. 4% per cent, Pref, 44 8 - 710 0 
St. James’ and Pall Mall so. 40 8 - 616 4 
South London... Pr 5 6 81810 
South Metropolitan Pref. q 1 - -614 0 
Westminster Ordinary... .. 9 646 
TRLEGRAPHS AND TELEPHONES, : 
Anglo-Am. Tel. Pref. .. «.. 6 6 108 + 617 0 
do. Defi... B0/- 88/6 23 + H 710 9 
Chile Telephone .. 8 8 6 6 6 
Cuba Sub. Ord. 5 5 7 _ 618 4 
Eastern Extension 7 8 143 xd +3 *512 4 
Eastern Tel. Ord. ow |! 6 7 8 144xd +2 *511 1 
Globe Tel. and T. Ord. .. 6 q 123 _- *512 0 
do. Pref. oe 6 6 104 +h 514 8 
Great Northern Tel... 87 519 0 
Indo-European .. ee 49 - 612 8 
New York Tel. 43 1 4 710 
Oriental Telephone Ord. ~- 10 10 1 ~ 68 32 
United R. Plate Tel. .. oo 8 8 xd - 6 5 6 
West India and Pan, .. ae Nil 20/- + 961 
Western Telegraph .. 8 143 9 4 
Home Ralts, 
Central London, Ord. Assented 4 4 vii +1 612 8 
_ Metropolitan 1 27 +1 814 1 
Underground Electric Ordina i 
do. do, Income 6 6 874 +2 617 2 
Foreien Trams, &c, 
Adelaide Sup. 6 per cent. Pref, 6 6 4 - 6 6-4 
Anglo-Arg. Trams, First Pref. 5: at 8 +i: 114 5 
do. 2nd Pref. .. - 892 
do. De. . & vil 68 7 
Brazil Tractions 4 64 650 
Bombay Electric Pref... |.. 6 6 1¢3 - 615 8 
British Columbia Elec. Rly. Pice. 5 5 59 a 99 8 
do, do, Preferred — Nil 40 a Nil 
do. do. Deferred — Nil 88 - Nil 
do. do. Deb. 4 44 62 _ 617 1 
Mexico Trams 5 percent.Bonds — Ni 42 _ Nil 
2>xican Light Common i i i 
do. Prot,’ .. Nil Nia 82 Nil 
do. lst Bonds .. Nil Nil 42 
MANUFACTURING COMPANIES, 
Babcock & Wilcox 22 691 
British Aluminium Ord, ee 5 7 27)- —éd. 5 8 8 
British Insulated Ord. .. 1 7 210 
British Westinghouse Pref. .. ae 46/- +1/- 610 4 
Callenders .. 124 xd +4 800 
do. 5 Pref. ee 5 5 4 _ 517 8 
Castner-Kellner .. ee 2 — xd 616 8 
Hdison & Swan, £3 paid Ni 10/- Nil 
do. do. fullypaid .. Nil — 13 _ Nil 
do. do. 5 percent. Deb. 5 57 _ 815 8 
Electric Construction .. 6 14/6 xd 10 610 
Gen. Elec. Pref. .. 6 6 98 648 
Henley .. 16 8 6.8 
do. 4% Pret. .. & 4 512 6 
India-Rubber .. « 10 0 11g. + *8 13 10 
Telegraph Con, .. oo 89 + 6 40 
* Dividends paid free of income-tax, 


W. T. Henley’s Works Co., Ltd.—In our table 
last week we showed the dividend in this case as being paid 
free of income-tax. This was a mistake, the company having 
ceased, a year or two ago, to pay dividends tax free. ; 


Copper Prices.—THE WEEK’s CHANGES. 
' F, Smith & Co. report, Wednesday, June 14th :—Electro- 
lytic bars, advance from £140 to £142; ditto sheets, £158 to 
£160 Fees rods, £147 to-£149; ditto H.c. wire, 1s. 53d. to 
1s. 53d. 
James & Shakespeare report, Thursday, June 15th :—Copper 
bars, sheet and rod (best selected) unaltered at £164. 
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SOME “HYDRO” TROUBLES IN CANADA. 
By “ROVER.” 


Tue engineer-in-charge of a steam-driven plant is sometimes 
given to cursing boilers, pumps and engines, and casts 
envious glances at his hydro-electric brother, who is never 
worried by bad coal or low vacuum. But the hydro-electric 
“operator” has his troubles (in Canada, at any rate), and 
spends much time in abusing the man who desigaed the 
plant, and the Canadian winter. 


“To begin with, Nature rarely plants a serviceable water-— 


fall close to the place where power is needed, and, conse- 
quently, the power house is usually situated in the ‘* bush,” 
20 or 30 miles from civilisation. The power-house men 
live in a little colony of from 20 to 40, and are mostly 
agreed that life at the end of a telephone wire is something 
worse than purgatory. 

In some cases rivers have not been under observation long 
enough to determine the maximum and minimum flow of 
water, and plants have been installed “ on spec.,”’ with the result 
that during the dry season the gates to the water-wheels are 
wide open on half-load, or less. It occasionally happens, too, 
that the high water in spring bursts the dam, and in one 
case, at least, part of the power house was washed away by 
the flood. 

Water wheels are generally controlled by oil-pressure 
governors, of which there are almost as many types as 
power houses. Most governors are belt-driven, and this 
is the weak spot. A water wheel may be running at full 
load day and night, and only shut down for an hour or two 
for inspection on Sunday, or in the mining districts it may 
run for two or three months without a stop. This is pretty 
severe on the belts and belt fastenings, and occasionally a 
breakage occurs and the gate flies wide open. The machine 
must be put on hand. control immediately, and, in some 
cases, it is hard work for two men to bring the gate from 
wide open to the normal running position. This does not 
apply, of course, to governors fitted with electric motors 
controlled from the switchboard. 

Some oil-pressure governors are so constituted that the 
belt is overworked if the generator switch is tripped at full 
load and works off the pulley, generally after giving warn- 
ing with an agonising squeak. The usual remedy is to 
place a heavy bar or other obstacle to prevent the belt 
coming off. This does not prevent the squeak, of course, 
and does not improve the condition of the belt. 

The breaking of a governor-belt on an exciter wheel is 
not so serious a matter, as the hand control gear can usually 
be attended to by one man. I have known of cases where 
the exciter governing gear was permanently out of action, 
and hand control was resorted to. Luckily this was close 
to the awitchboard, but the attendant had to step lively 
whenever there was a short on the line. 

At one power house I encountered a motor-driven exciter, 
driven off the main bus-bars. This arrangement worked 
admirably, except that a heavy short circuit sometimes 
shut us down completely, exciter and all, and we had to 
run up 4 small water-driven exciter to get a fresh start. 

Shortage. of water is sometimes accompanied by another 
trouble—sand. During low water, the water in the river 
bed or canal is moving much faster than at normal times, 
and brings a good deal of sand with it, As a rule, this 
sand passes through the water-wheels without causing any 
trouble,: but occasionally a sandbank will form in the 
exciter-wheel passages ‘or other places-where the current is 
slowest. Fallen leaves, sticks, and chips from lumber camps, 
will accumulate on the racks, but these only come at their 
accustomed times, and are easily discovered and removed. 

Daring the long Canadian winter, the river or canal 
flows under ice perhaps 2 ft. in thickness, except at the 
‘ore bay and tail race, where the quick motion of the water 
prevents any ice forming. If the level of the water remairs 
fairly constant, the ‘ice slowly forms during the winter and 
slowly melts when spring comes without affecting the power 
plant in any way. But if: the water level should vary to 
the extent of 2 or 3 ft., then large pieces of ice are apt to 
break away and float on to-the racks. The motion of the 
water causes them to “ up-end,” and sometimes the opening 


than. before. 


to one or more mazhines is completely blocked. I well 
remember my first experience of ive in mid-winter, with low 


. water, and the plant carrying about half its rated load. 


Another power plant, situated about three miles down the 
river, had ’phoned an urgent call for more water, and we 
opened our waste gate to oblige them, bringing down our 
level about 2 ft. In half-an-hour we saw big ice-floes 
bearing down upon the power house, and these weré care- 
fully guided to the waste gate. All available help was. 
pressed into service to break up the floes and pass them 
through the gate, but one big piece quickly settled matters 
for us by wedging itself and completely blocking up the 
gate. The remaining floes then arranged themselves on the 
racks and shut down the three machines we had running. 
It took about half-an-hour to clear the racks and waste gate, 
and supply was resumed. . 

Five minutes after the fresh start our state was worse 
The shut-down had raised the water-level 
about 3'ft. and a veritable field of ice broke off and floated 
down on us. We had two more shut-downs that day, the 
worst one lasting about an hour anda half. Thereafter, 
extra “‘ booms” were built across the canal, and the water 
level was kept as constant as possible. We found that a 
large piece of floating ice is no respecter of booms, and 
will dive 3 ft. below the surface when on mischief bent, 
but by extreme vigilance it is possible to guide it into the 
least dangerous channels, and after a little experience one 
gets the knack of breaking up an ice-floe very quickly. 

Another trouble, of rather an exciting nature, occurred 
at a hydro plant in Ontario. This plant works with about 
120 ft. head of water, and is fed through 8-ft. iron 
penstocks, about 800 ft. long. Parts of the penstock were 
on a very inadequate foundation, owing to the sandy nature 
of the soil and the extreme difficulty in getting down 
to bed-rock. About 2 o’clock on a February morning the 
operator on duty was surprised to find a small stream of 
water trickling under the front door into the power house. 
The temperature outside was nearly 50° below zero, and the 
operator, wishing to study this unnatural phenomenon 
further, incautiously opened the door, and was swept off his 
feet by the flood which burst into the power house. He 
tried to close the door again, but the force of water was too 
much for him, even with the assistance of his oiler. By 
this time there was a foot of water on the power-house floor, 
aad operator and oiler were obliged to escape by the back 
door. Here the noise convinced them the penstock had 
burst, and the two rushed to the top of the hill, and 
succeeded in closing the valve<a task which ordinarily 
took two men half-an-hour, but was accomplished in record 
time on this occasion. 

Coming back, they found it was impossible to enter the 
power house, and when daylight came the floor was still 
covered to the depth of 2 ft., upon which a crust of ice had 
already formed. It eventually froze solid, and was removed 
by hammer and clink. The penstock was rebuilt, and 
placed on safer foundations, and electric motors were 
installed on the pipe-line valves, all of them being controlled 
from the power house. 

Savere lightning storms are another bugbear of the 
Canadian operator, and in the forest districts ‘‘ bush fires ” 
occasionally burn down the transmission -line, but these 
troubles affect steam-driven plants aiso, and are not peculiar 
to a hydro-electric system. 

Flies, again, are a nuisance, chiefly to the operators, who 
get bitten all over. Occasionally they get into the bear- 
ings in such numbers as to close up an oil-pipe and cause 
a hot box; in one instance I know of, bearings had to 
be protected with muslin on this account. There are 
legends, too, of big butterflies and moths tripping the oil 
switches, but I have been unable t> verify these tales. I 
have, however, known big bats to blunder stupidly into the 
switchboard when in pursuit of flies and other insects. 


' Aluminium in Norway.—A large plant for the pro- 
duction of aluminiam is contemplated at H6zanfjord, Norway, 
where hydroelectric power is available to the extent of about 
60,000 H.P. It is proposed to develop 20,000 HP. at once fo fur- 
nish power for the production of 4,000 tons of aluminium per year. 
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LABOUR AND INDUSTRY. 


(Continued from page 660.) 


Ir would not be right to shut our eyes to the effect upon 
the mind of the general public of the invigorating campaign 
of the Ministry of Munitions in regard to Trade Union 
restrictions, slacking, drink, and so forth. Generally speaking, 
the effect upon the minds and activities of the workers has 
- been very healthy. But this campaign and this effect 
have been the work of war-time when we have been fighting 
for our very existence. One consequence of the high wages 
in the shipyards, noted by a Zimes correspondent a month 
or two ago, was a “ fastening” upon certain workers of the 
pre-war habit of absenting themselves early in the week. 
The artificial prosperity of war-time has not in such cases 
gone into War-Saving Certificates; restricted hours of 
licensed houses do not prevent home supplies of liquor being 
laid in, and the Saint Monday habit, which always has 
affected industry more or less, has been strengthened. Will 
the “fastened” habit be easily uprooted after the war ? 
We shall be told that these are exceptional cases —that the 
great bulk of the working men of England are steady, 
sober, and reliable. We are not in a position to dispute 
it, but practical experience has shown a thousand times 
that a small percentage of slackers can hold up thousands 
of willing workers. Can the workers be induced to see 
that many things that have been said in regard to winning 
the military and naval victory will be applicable with 
almost equal truth and force when we fight industrially 
and commercially to prevent the enemy from gaining 
supremacy. The “boys” will not be at the Front then 
making their own appeal to us to strain every nerve; 
the public-houses may be open for normal hours again ; and 
there will be a desire for relaxation or taking things easily 
after a long period of strain. Peace will be the-signal for a 
more or less prolonged cessation—we shall all need a rest ; 
but when that period is over, and demobilisation, with all its 
re-adjustments and re-transfers, is complete, there will be no 
room for anybody to idle, for it is becoming pretty generally 
recognised that we have got to increase the productivity of our 
industries by every meaus in our possession, in order to raise 
our general standard of efficiency, securing more economical 
prodaction without reducing quality. We shall require all 
the scientific assistance at. our command, shall have to 
employ machinery for many things that have been extrava- 
gantly made without it, and the fullest co-operation of 
Labour is required to secure the best possible results from 
these developments. Will Labour be blind to its respon- 
sibility, or fail fo respond to the call of duty ? - 

. Far more frequently than we like to think, it has been 
necessary to appeal to the workers in cartain trades to cease 
slacking, or to accelerate the rate of production of war 
requirements. Notwithstanding higher wages and the 
promises that Trade Unionism would not be adversely affected 
afcer the war by the suspension of its conditions during 
hostilities, the spirit of the old Adam has exhibited itself 
again and again. At one stage it was complained that 
Labour was not enlightened as to the real urgency of the 
munitions question, that the truth had been withheld or 
concealed, that the real peril of the men at the Front was 
‘not understood. It fell to the Minister of Munitions, and 
others acting with him, to make the matter plain. The 
deficiencies of Labour must have been a revelation, almost a 
shock, to those who previously preferred not to recognise the 
existence of those weaknesses which in times of normal trade 
had se often embarrassed industrial concerns, but who were 
now alive to the peril which faced the nation. The lessons 
of these critical times will not be lost upon the minds of 
legislators and social reformers, whatever may be: the 
effect upon the workers. Even at this moment the post- 
ponement of the Whitsuntide holiday is proving the extreme 
importance and urgency of everybody continuing to produce 
to the utmost of his or her capacity the things that are 
’ essential to enable the fighting Forces to hasten the defeat 
of the Enemy. No body of workers can complain to-day 
that they do not know, for our losses on the sea and on our 
0 miles of Front in France and Flanders, and in the other 
centrés of war where we are still engaged, are making a 
more urgent appeal than any platform orator can pour 


-of craftsmanship. 


forth. Is not the iron entering the very soul of the 
people to-day? Letters.sent Home by “boys” at the 


- Front, wounded and others returning from the field of 


battle, all make their own appeal, not merely that we shall 
“keep the Home fires burning,” but keep the motors 
running in the factory prodacing—producing as hard 
as we can go. Yet it is thought necessary to 
supplement all these invigorating agencies by means 
of literature, and in this connection we have 
received from a firm of publishers a copy of a special edition 
of a book, “ Between the Lines,” by Boyd Cable, which, 
after a successful run as a 53. work, has now been produced 
in a paper-cover form, 75,000 copies baing run off for free 
distribution in order that it may be read by munition 
workers. Its object is to give such workers, if they will 
read it, a glimpse of the trenches, and especially of what 
any shortage of munitions means there. When we talk of 


’ an “ Advance!” of a coming “ Push Forward,” these truths 


require to be kept constantly in mind; and we hope that 
the generous effort of the publishers (Messrs. Smith, Elder 
and Co.), and of the author, will have the desired effect of 
convincingly bringing home to the right minds the fact 
“that the fighters count on the workers to help them to 
victory, to watch the fight closely round by round, to 
stand solid behind them, and back them and support them, 
and give every possible ounce of assistance to- see it 
through.” 

Mr. Frederick Maddison, addressing the Labour Co- 
Partnership Association, in London, in April, said that 
nothing could have. been more unfortunate than the false. 
impression given by the Minister of Manitions of the 
general response of the workmen of this country to war 
demands. They had sacrificed advantages and positions 
which had taken generations to build up, and had the great 
mass of Trade Unionists adhered to those conditions, no 
power in this country could have compelled them to give 
them up. Mr. Maddison advisedly said “in this 
country,” because he knew that if Trade Unionists had 
played the traitor, the enemy, once admitted here, would 
have played havoc with Trade Union restrictions, indeed with 
all the principles of Trade Unionism. It is sometimes said 
by Labour that the Military Service Act was aimed at Trade 
Unionism. We do nos for a moment believe anythiag of 
the kind, but this we know, and Labour knows equally well, 
that Trade Unionism and Prussian Militarism could not 
co-exist. Mr. Maddison said that the great mass loyally, 
heartily, and voluntarily suspended the conditions because of 
patriotic considerations, and because they felt that it was 
necessary. The deplorable friction in certain quarters was 
only due to a very small section. Unfortunately, it is 
often asmall section that causes industrial strife in times of 
peace; but how do the Union leaders and members deal 
with the “small section ” in normal times? Mr. Maddison 
said that there must be the recognition of the dignity 
“Men must not come back simply to 
become pieces of the mechanism of Capitalism. They 
were entitled to be industrial freemen, and capitalists must 
be content with more modest profits. Trade Unionists 
must not be content with merely forcing up wages by 
might, and must know that the industrial problem would 
not be settled by-the winning of a strike.” The other day 
another public speaker said that when the war broke out 
we were heading “straight for revolution” at home. The 
outlook in industry certainly was the blackest that we had 
known it—there was industrial strife everywhere. Our 
differences were temporarily set aside. _ Another public 
speaker—a social reformer in the East End of London— 
who paid a tribute to the readiness with which thousands of 
restive hooligans and others, brought up amid undesirable 
surroundings, sprang to the help of the country at the out- 
break of war, remarked that when these men returned’ they 
would want to find a country worth fighting for ; he some- 
times wondered “what England had done for them” ! 
And this after years of Democratic legislation ! - 

What do such remarks as these portend? Will the men 
not say that they have saved the Empire and that a larger 
share in the fruits of Empire belongs to them? They will 
demand that Capital takes less and Labour has more; but 
capital in the form of State loans now earns a higher yield, 
and industry may not possess the same attractions as 
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formerly, unless its security is assured. It is industry 
which must be made more profitable so as to yield a better 
return for all. How is this to be secured but with the fall 
co-operation of all ? 

Australia is sometimes spoken of as though it were the very 
Elysium of Labour, but it must not be imagined that in 
the Dominion there is freedom from Labour troubles. 
Strikes are not by any means uncommon, not a few have 
been recorded during the war ; indeed, we believe that the 
present methods employed there for settling differences 
between Capital and Labour are considered by some students 
of the position to he utterly futile. They bave not removed 
the root-causes of the troubles; they have merely devised 
ways for dealing with them after they have arisen— 
practically giving recognition to the fact that in the best of 
all worlds, under the prevailing system, human nature will 
at times come into conflict. We have received from Mel- 
bourne a copy of a book, by Mr. F. Gascoyne Williams, on 
“ Industrial Peace ; the Way to Secure Industrial Efficiency, 
Unity, and National Prosperity.” The author holds that 
the industrial warfare and troublous times ahead are too 
serious and acute to be treated with indifference. In his 
opinion, as in that of many other people, the first and great 
essential is to bring Capital and Labour together. Having 
long studied the principles of co-partnership and profit- 
sharing, he says that in building up and developing the huge 
Continent of Australia it must be recognised that this will 
be found impossible if there is to be incessant industrial 
strife. We all recognise that the same remark applies to 
the case of the future development of British industries at 
Home. Mr. Williams’s observation shows him that, under 

_ the profit-sharing system, strikes are rarely known, due to 
the fact that Labour settles down contentedly when, in 
addition to the standard wage, it participates in profits. He 


holds that in Australia other means than Wages Boards, 


Factory Acts, and Arbitration Courts should be tried, for 
these methods of conciliation have been operating since 1897 
with anything but satisfactory results. “They are supposed 
to do away with strikes, but, so far, have proved ineffective, 
and act merely as a temporary expedient.” The Arbitra- 
tion Court is “‘ staggering under its burden”; in October, 
1914, its work was two years in arrear; and its awards are 
being continually flouted. The writer feels that employers 
generally have failed to note the evolution of Labour during 
the past 50 years, and are apt to forget that edu:ation has 
taught the workman to appreciate bis position as an 
important factor in the Industrial World, and that he wants 
to enjoy more of the comforts of life. Labour and Capital 
are interdependent, and, apart from both of them, manage- 
ment is unemployed. ‘ Profit is produced by the three factors 
— it should, in consequence, be shared by all three.” Mr. Wil- 
liams concludes one of his chapters by proving that the goals 
of co-partnership and Trade Unionism cannot be regarded as 
incompatible. In the next he discusses profit-sharing from the 
employers’ point of view ; and in another he illustrates, by 
British examples of, and chronological notes on, co-partner- 
ship and profit-sharing between the years 1895 and 1914, 
how these means of producing contented Labour and 
‘prosperous industry have been successfully practised. The 
conclusion of the whole matter is that in profit-sharing and 
co-partnership is to be found the only present method 
whereby master and man can work together in harmony : 
“a wise and equitable bond of union between the three 
great forces in industrial activities—Capital, Management, 
and Labour.” ‘This aspect of the industrial problem has 
often been discussed in our pages; the principle of co- 
partnership has sometimes failed ignominiously becau:e of 
the manner of its application and the suspicion that it was 
a means to defeat Trade Unionism ; but it will doubtless 
be discussed more and more as we get to grips with the 
after-the-war Labour problem. Therefore, it may not be 
out of place to give Mr. Williams’s opinions of the essentials 
of profit-sharing and co-partnership : — 

1. It must not degenerate into charity or philanthropy. 

2. Its object must be the increased success of the 
a with increased prosperity for all connected 
with it. 

3. It must not place Management in the position of. 
servant to Labour through liability to criticism and censure. 
4, It must ensure to Labour freedom from control of 
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Management in the enjoyment of the benefits derived from 
Profit-sharing. 

5. Its benefits must be felt by wives and children. 

6. It must have a distinctly elevating tendency on 
Management and Labour, raising them in the social and 
intellectual scale, and increasing their power for enjoyment 
and happiness as well as their power of usefulness. 

7. Control must remain with those who find the Capital. 


(To be continued.) 


THE ELECTRICAL TESTING OF STEEL 
CONDUCTOR RAILS. 


By C. H. RIDSDALE, F.L.C., F.C.S. 


(Abstract of paper read before the West or ScoTLAND 
IRON AND STEEL INSTITUTE.) 


STEEL is a relatively cheap and plentiful conductor, for when 
copper costs, say, twelve times as much per ton as steel, a 
steel rail of such section as would convey an equal current 
with no more resistance would only cost about one-half as 
much as the copper. 

For many years, when resistance was specified in terms of 
copper, the ‘‘ times copper ’’ was always of ‘‘ equal volume,” 
meaning equal length and cross-sectional area. 

Of some 12 railways, one referred the resistance in microhms 
to that of a stated volume of copper; one gave it in terms 
of ohms per mile for a stated cross-sectional area; two were 
for conductivity percentage of copper of equal volume; the 
rest were for resistance in ‘‘ times copper” of equal volume; 
but not one specified resistance in times copper of equal ~ 
weight. - 

Within the last few years the term mass resistivity 
began to be met with in reports, and as the ordinary dic- 


 ticnary meaning of the word ‘“‘ mass” does not clearly indi- 


cate weight, as contradistinct to volume, and resistance had 
not been formerly specified in times copper of equal weight, 
misunderstandings arose. A steel rail of the same weight as 
a@ copper one would have about 1.125 times the cross-sectional 
area of the latter, or of a steel rail of equal volume to the 
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copper one; and as resistance varies inversely as the area, a 
resistance of, say, seven times copper of equal volume is only 
about 6.17 times copper of equal weight, and the resistance 
of steel expressed in terms of weight at-first sight gives the 
impression that it has a lower resistance than if expressed in 
terms of volume. Thus certain makes of steel, tests of which 
were given in terms of weight described as “‘ mass resistivity,” 
appeared to be better than they really were, and engineers 
sometimes specified (meaning of equal weight) what appeared 
to be extremely low resistances (if taken to mean of equal 
volume), and when they were told these were impracticable, 
contended that they really got them. ' } 

Matters: were still further complicated by several slightly 
differing copper standards being in use, and questions some- 
times arose as to the density of conductor steel, the tempera- 
ture at which the terms of resistance were stated—some being 
at 15.6 deg. C. and others at 20 deg. C., this alone making 
about 12 per cent. difference—and other points. 

In 1913 the author and his son issued a number of tables 


_ describing the electrical properties of steel, and the Engineer- 


ing Standards Committee, which also had recognised the diffi- 
culties arising from the want of uniformity in terms, appointed 
a conference to prepare a report on the subject of a conductor ~ 
rail standard; the Committee adopted some of the author’s 
suggestions in its “Report on the British Standard method 


of specifying the Resistance of Steel Conductor Rails,” pub- 
lished in 1914 (Report No. 68): In this report it recommended 
as a standard mode of expression resistance in ‘‘ microhms 
per 100-Ilb. yard of the steel being tested,” and also gave 
Various conversion factors for other modes of expression. _ 
Although this introduced yet another standard, differing 
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from any of those which had previously been in use, it must 
be admitted that one universal standard if adopted will be a 
gieat advantage. 
Pure iron has a resistance about 5.81 times that of copper 
of equal volume. 

Steel for conductivity purposes is, or should be, the softest 
class of steel made; it has a higher density than other ordinary 
forms of steel, and also very little segregation. Speaking 
broadly, the more nearly it approaches in chemical composi- 
tion to pure iron, the better it is in conductivity. 

Sometimes a chemical composition is specified for it, but 
this, whilst it may tie the maker’s hands, can serve no usef 
purpose for the ultimate object in view, namely, getting in 
the best manner a steel to satisfy electrical requirements. 
Conductivity steel is simply the ‘‘ blown” or “bath” metal 
(purified by oxidation) with the smallest quantity of deoxidiser 
-or “‘recarburiser’’ added that will just enable it to roll. 
Thus it is metal only just removed from ‘‘ redshortness.”’ 


resistance, makers have to work within such a narrow margin 
that from time to time they overstep, the line, and the steel 
breaks up in the rolls and yields scrap or defectives. When 
not so pronounced as this, in steel near the limit, parts of the 
section which grow cold sooner than the rest are liable to 
show a number of fine hair cracks close together when they 
drop to low red, although jt will roll quite sound at a bright 
red heat. 

Slight cracks due to redshortness, as, for instance, fine 
“saw edges’’ along flanges or corners, such as if present in 
ordinary track rails (which have to carry heavy running 
weight) would certainly disqualify them, are no disadvantage 
for the purpose of a conductor rail .which has no weight to 
carry. Indeed, they should be regarded with favour, as they 
are an indication that the rails have a very low resistance. 

In view of its special suitability for very soft qualities, one 

of the earliest applications of basic-bessemer steel was for 
conductivity purposes, and so far back as 1883 or 1884 the 
North-Eastern Steel Co., of Middlesbrough, made it for tele- 
graph wire, and has continued to make at ever since, mainly 
for conductor rails. 
Although the number of rails which, according to specifica- 
tion, are taken for testing may be only a small percentage, 
whereas with ordinary track and tram-rails once they are 
down the manufacturer is not likely to have trouble from 
them, conductivity rails are liable to be tested as a whole. 

Steel wire makers state that its conductivity is not affected 
by the temperature at which it is rolled or drawn, or the 
number of holes required to bring it to a given gauge. This 
corresponds with my own experience on steel in the mass, 
for this, say in the form of billets 4 in. square, tested in 5-ft. 
lengths, corresponds quite closely with tests of the wire after 
it has gone through the various necessary processes. 

Rails in the early days were specified to be tested on 20-ft. 

lengths; a 5-ft. length gives just as accurate results, and this 
length is now generally accepted. This involves, with what 
is required for connections, a total length of 8 or 9 ft., say 
2 to 23 cwt. 
The apparatus designed by Meésrs. Elliott Bros., of Lewis- 
ham, was probably the first for testing conductor rails; both 
the system of testing and the apparatus have been approved 
without question by engineers and contractors (see fig. 2). 

The testing apparatus on the drop of potential system con- 
sists of two or more accumulators, each having 120 ampere- 
hours capacity, and coupled two in series, and a switchboard 
for coupling either the charging current to them, or them 
to the cables leading to the rail being tested, which are con- 
nected with an ammeter registering up to 200 amperes. 

These cables go first to a reversing switch, from which one 
branch goes direct to the rail, the other through three or four 
resistances, enabling, say, 40, 60, 80 or 100 amperes to be 
taken to the rail, as required. 

These cables are each branched for a couple of feet at the 
end, and terminate in flat copper blocks for clamping against 
the head and foot of the rail with screw-clamps. Two knife 
edges, ground sharp and case-hardened, are mounted on large 
baulks of timber, from. which they are insulated by mica 
sheet. They have under their centre a horizontal bolt so as 
to allow a slight rocking lengthways. The knife edges should 
be parallel and exactly 5 ft. apart. : 

At each end of these knife edges, and in line and level with 
them, but with an intervening gap of about 1 in. at each 
end, are carrier rails on yhich the lengths of rail to be tested 
can be stacked. The knife edges are each connected to a 
small cable leading to one terminal of a double-scale millivolt- 
meter with zero in the centre, and graduated in tenths up to 
12 millivolts on each side. 

As each length of rail to be tested is pulled forward on to 
the knife edges, the sliding motion cuts into its under surface 
and thus makes a good electrical contact. . To facilitate this 
* 4 or 5 in. of the under surface of the rail generally are filed 
bright just previous to testing, and the rail is pulled a few 
inches backward and forward several times on the knife edges. 
The rocking-knife arrangement was introduced by the author 
because rigid knife edges will not adjust themselves to any 
slight twist which the pieces may have. 

The cables are then clamped ‘to each end, and the current 
can be turned on. The amount passing is read off from the 
ammeter, as well as, instantly before or afterwards, the milli- 
volts difference in potential due to the resistance of the length 
of rail between the knife edges. 


In the endeavour to keep the steel very soft and low in . 


For 80 to 100-lb. rails, 60 to 80 amperes is the most satis- 
factory current. If two or three successive tests of the same 
ie are made, especially with a large current, it becomes 

eated appreciably and its resistance increases. 

Immediately -after taking these readings the~ current is 
reversed and a second set of readings is taken. These two 
tests are often_repeated as a further check, giving four sets 
of readings. From -the average of these the resistance is 
obtained. 

The temperature of the rail should be taken, both at the 
beginning of the test and, if this lasts long, also at its end. 
A correction may be necessary both for the rail and for the 
millivoltmeter. The corrections generally specified are 0.5 per 
cent. per deg. C. for steel, and 0.4 per cent. per deg. O. for 
copper. 

Testing can be done very quickly, and provided the pieces 
have been filed up just before starting, and the men are 
accustomed to the work, the calculation for each rail can be 
dcne whilst the next is being pulled on, rubbed, and coupled 
up; 50 or 60 tests can be made in from one and a half to two 

ours. 

If, as may happen, particularly with crop-ends, any of the 
pieces tested are not of quite true area, a correction for this 
can easily be made. : 

In order to avoid misleading results, the insulation of the 
knife edges, especially in wet weather, should be verified. If 
one end of the bar being tested be moved so that it rests on 
the carrier rail (thus completely earthing it), when the current 
is turned on, although the ammeter will, of course, show it, 


A, ammeter; v, voltmeter; AA, pressure terminals; BB, battery terminals; 
cc, current terminals. 
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the millivoltmeter will not move; though if the insulation 
were bad some current would leak through to the knife edges 
and indicate it. ; 

To enable the instruments to be readily checked at any 
time, the author introduced standard copper bars of such 
cross-sectional area that their resistance falls within the usual 
range of conductor rails. Such bars once tested and certified 
by authorities of standing are always available as a check on 
the whole installation. For convenience, the standard copper 
bars are mounted on wood. All that is necessary is to put 
them on the knife edges just as is done with a rail, with—in 
order to give the necessary weight—a rail laid on the wood 
backing, and test them, and if they come within a reasonable 
margin, say 1 per cent., the testing apparatus can be regarded , 
as right. 

As regards the minimum distance at each end of the rail 
at which the contact pieces of the cables should be clamped 
from the knife edges, although diffusion of the current is 
very rapid and good tests have been obtained with as little 
as.3 in., it is better for safety, to’allow at least 6 in. or more, 
besides room for handling, clear of the clamps, say 18 -in. or 
2 ft. overhang altogether at each end. 

The effect of variations of thermal and mechanical treatment 
such as are met with in normal works practice upon the 
resistance of conductor rails seems to be negligible. we 

As regards the effect of different impurities on conduttivity, 
taking it very broadly, the relative effects in increasing resist- 
ance are, per 0.01 per cent. ot the substance present in excess 
of that in ordinary conductivity steel :— 


Carbon from .05 to .07 ‘‘ times copper.’’ 
Manganese .05 to .07 Re 
Silicon 08 to .10 ze 
Phosphorus 02 to .03 ‘e 
Sulphur 01 to .02 a 


The higher value should be taken when within the ordinary 
limits of composition for conductivity steel, say, not over 
carbon .10 per cent. or manganese .40 per cent., and the lower 
value when’ above this. Too much importance must not, 
however, be attached to these figures. : 

As illustrating the effect.of composition, the following are 
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some actual tests, showing side by side the theoretical resist- 
ance calculated on the basis and from the factors given. 


| 908) | ) 92)98°488) 11°57) L167 
{0°07 | ).7z|98 354) 13°07) 13 07 
9°31 


Hard steel (DALE 
» (high silicon) ,,. |)°46 
» (low manganese) 


ComposiTION,. 
3 Resistance 
at 20° C. 
Kinp or 38 3g | of equal 
44 | 2 copper. 
3 |. 98 
|S} 
% 1% % | Bx 
Conductivity steel ... |0°04 | m1 | 40/9944 | 687) * 
Ordinary soft steel ... mil | )062)0 49/99°30z| 7°72} 773 
Medium hard steel... {0°24 |)°02 | )'06/)°05 |9'45)99°18 | 858} 843 
102 
106 


| 9°54 


* Taken as basis, 


A rail of eight times the resistance of copper and another 
of six yield the same resistance as two of seven, and specifica- 
tions therefore allow a proportion of rails with a maximum 
above the average specified. 


At the same meeting a description of the method adopted 
by the National Physical Laboratory for the determination of 
the. conductivity of steel rails was given by Mr. S 
Melsom :— 

The sample tested should be of sufficient length to admit of 
the current being led in at some distance from the contact 
points (knife edges). If, as is convenient, the distance between 
the knife edges is 1 yd., a suitable length for the sample would 
be 5 or 6 ft. | 

The sample is weighed, its total length measured, and the 
weight in lb. per yard computed. A hole in which the bulb 
of a thermometer can be placed may also be drilled to enable’ 
the temperature to be more accurately determined. 

For the electrical measurement the rail is connected in 
series with a suitable resistance standard, the value of which 
is unaffected by temperature. The current is usually of the 
order of 100 amperes, depending somewhat on the section 
of the rail. : 

The contact knife edge and the potential terminals of the 
resistance standard are connected to the double bridge as 
shown in the diagram (fig. 3). The double bridge is of the 
type invented by Lord Kelvin, and is now universally used 
in the accurate determination of low resistances. It consists 
of four resistances, two of which, P and p, are equal and 
usually 100 ohms; the other two, Q and q, are variable over a 

‘suitable range of values. The effect of having Q=q and 
pP=p is that the resistance of the connecting piece k is 
eliminated. Q and q can be simultaneously varied by adjust- 
ment of a series of dials. is is done until on making the 
galvanometer circuit there is no deflection. The value of 
Q = q is read off, and this divided by P = p and multiplied by 
the value of the resistance st@gdard gives the resistance of the 
sample under test, which is independent of the value of the 
current used. This completes the electrical measurement. 

For the purpose of comparison the result has to be expressed 
in terms of some standard. This may be (1) the resistance in 
microhms of a rail of the same material weighing 100 lb. to 
the yard length measured at 60 deg. F., as defined by the 
E.S8.C. If the weight of the sample is different from 100 lb. 
t the yard and the temperature other than 60 deg. F., the 
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DouBLeE BRIDG 
Fic. 3.—KELVIN BRIDGE ARRANGED. FOR TesTING Rats. 


resistance value obtained multiplied by the appropriate 
reduction factor as given in the Tables of Report No. 68 will 
express the result in terms of this standard. 

(2) To express the result in terms of the volume or mass 
copper resistivity this result is further to be multiplied by 
0.360 to convert, it into relative mass resistivity, or 0.408 to 
convert it into relative volume resistivity. 

(3) To express the result in terms of the volume or mass 
copper conductivity standards the result in microhms per 100 
Ib. yard is to be divided into 277.8 to convert it into relative 
mass conductivity, or 245 to convert it into relative volume 
conductivity. 


These correction factors are taken from the E.S.C. Specifi- 
cation, which also gives reduction factors so that the value 
may be reduced to other standard terms. 

In some instances, where it is required to compare only 
such samples as rails of definite weight and length, it is 
pessible that a simple bridge, which I designed some years 
ago for use in the laboratory, would be preferable. For 
instance, where a steel maker or user required to test samples 
of a large batch of rails, if the standard Rr, ‘as shown in fig. 4, 
were adjusted to be the specified resistance for a given length 
of the rail a double dial operated by a single handle, havin 
two sets of 20 studs and varying only a given proportion. o} 
the bridge arms, would give the value directly in steps of 
1 per cent. from 10 per cent. high to 10 per cent. low. 

For a bridge of this sort a. reflecting galvanometer is not 
essential, a portable needle instrument such as is used in 
steel works for thermo-couple work being amply sensitive for 
the purpose. 

Instead of a copper standard it would be much better to 
use a standard resistance such as an ammeter shunt, which 
does not vary appreciably with temperature. 

_In this question of the development of the use of conduc- 
tivity steel, if is most important that all concerned should 
use the same standard. The greatest difficulty in comparing 
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two metals is to know whether the comparison is being made 
in terms of equal volume or equal mass, the results owing to 
the difference in density between copper and steel being about 
10 per cent. different. 

In this measurement of steel conductor rails, results which 
have to be used by electrical people should be stated in terms 
of the recognised electrical unit. The introduction of the 
copper standard merely introduces additional calculation, and 
does not in any way help matters. The engineer who is to 
use the results is concerned mainly with the loss of energy 
in his rails. To determine this he has to know the resistance 
of his line in ohms. At the conference called by the Engineer- 
ing Standards Committee in 1914, the engineers were unani- 
mously in favour of dropping the reference to copper and of 
stating the value ef the resistance in ohms or microhms. 

Steel rails are bought and sold by the ton, and are usually 
classed by their weight, as, say,.80 lb. per yard, and not by 
their area. From a testing point of view the comparison of 
equal mass is made much more easily and accurately than a 
comparison of equal volume. 

The use of several standards, as at present, leaves so much 
giound for mistakes that I would press most strongly that 
ail concerned should use the method defined by the Engineer- 
ing Standards Committee’s specification, which states the 
resistance in microhms at a temperature of 60 deg. F. of a 
rail of the same material as the conductor rail in question, 
having a length of 1 yd. and a weight of 100 lb. 


TRADE STATISTICS OF NEW ZEALAND. 


Tue following figures, showing the imports of electrical and 
allied goods into New Zealand in 1914, are taken from the 
official statistics which have just reached this country. The 


_ issue of the statistics has been delayed by alterations in the 


classification. The figures for the previous year are added 
and increases or decreases noted. In comparing the 1914 
figures with those for 1913 it should be understood that the 
countries to which the goods were credited in the latter year 
were not in every case the countries of manufacture, but: 
merely those from which the goods were invoiced. In 1914, 
however, the country named is to be understood as the 
country of origin. ‘ 


- 1913. 1914. Ine. or dec. 

Leather belting.— £ £ £ 

From United Kingdom 3,000 4,000 + 1,000 
», Other countries 2,000 2,000* — 

Total 5,000 6,000. + 1,000 
* United States £1,000. 

Belting other than leather.— 

From United Kingdom 35,000 27,000 —- 8,000 
», Australia 2,000 1,000 1,000 
», United States 3,000 3,000 

_,, Other countries — 1,000 + 1,000 

Total 40,000 32,000 — 8,000 
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| 1913. 1914. __Ine. or dec. 
Engine packing.— £ £ c. or rs Inc, or dec. 
From United-Kingdom ... 13,000 11,000 - 2,000 From United Kingdom 1 . 
» Austr 2,000 1,000 1,000 ‘Insulated cable wire — 1,000 
,, Other countries... 5,000 ,000* + 1,000 - From United Kingdom ... — 117,000 
Total ... 20,000 18,000 - 2000 United States  <.. 8,000 
* United States £4,000. » Belgium 6,000 — 
From United Kingdom ... 7,000 5,000 — 2,000 Mining machinery. — ; 
», Germany... 1,600 1,400 - 200 Uni 
” Other countries 2400 —-2,600* + 990 from United Kingdom ... 15,000 21,000 + 6,000 
* Includes United States £1,000. 
Totar ...  ... 26,000 30,000 4,000 
From United Kingdom ... 191,000 106,000 85,000 * United States £4,000. 
», Other countries... 7,000* 5,000 2,000 pa; 
ailway and tramway plant.— 
* Includes Australia £3,000. ” ; + 1,000 
t Includes United States £4,000. 
Telegraph and telephone wire, iron.— Total 71,000 50,000 — 21,000 
From United Kingdom ... 11,000 5,000 —- 6,000 * United States £3,000. 
Electrical machinery, éc.— 
From United Kingdom ... 807,000 — —=—_—_—__ 
trie = Published expressly for this 1 
Generators, motors, and transformers.— of electric tramways.” W. H. Corms & R. H. 
From Kingdom ... Relay switches.” J. Herwe & Retay AvTOMATIC TELEPHONE 
” Germany (See 5,000 7,616. Electric signalling apparatus.” May 29th. 
» United States above.) 23,000 7,649. ‘Electric brakes, chiefly for looms.” J. F. May 30th. 
eee eee ND Morris HITHAM. May 30th. 
Electric batteries and cells.— i ~ ae. switchgear for operation of reverse current aly &c.” 
United States 2'000 igs W. = & J. H. Tuorng, May Sist. 
” Other countries separately. 1,000 May 
“‘ Sparking plugs.” A. E. Wurre (Wolverine Spark Plug Co.). May 
7,000 7,730. ‘Electrical signalling systems.” W Davey. May - 
Carbons and insulating material.— 7,731. Starting internal-combustio1 engines.’”? BoscH Macngto Co, May 
‘From United Kingdom 6.000 er (U.S.A., June 12th, 1915.) 
F ” > 7,750. ‘ Electric fuses.” G. Inric & L. Inric, June Ist. 
Total ... 13.000 British THomson-Houston Co. (General Elec- 
Other electrical material.— Electric conversion.” S. Casot. June Ist. 
1844. Metallic-filament J. R. Quain. June 2nd. 
United States shown 26,000 7,856.“ Electric ‘light switches.” N.. ANDREWS. June 2nd. 
” Separately. 7,889. “Transformer condenser combinations.” R. WHIDDINGTON. June 
ind. 
7,882. Four-line field telephone exchange,” H. P. HAMILTON. June 8rd. 
Meters, electricity.— - 
From United Kingdom ... 33,000 10,000 —- 23,000 : 
» Australia 2,000 - 2,000 
Total ...  87,000t 12,000 25,000 1914. 
Germany £2,000. 13,674. TELEPHONE TrANSmiTTING APPARATUS. W. K. L. Dickson. June 5th. 
+Included waterand gas in 1913. _ 1915. 
King 36,000 21,000 15, 000 ritis! omson-Houston (Genera ectric Co., U.S.A.). Apri? 

4, Germany... 12,000 5,000 — 7,000 6,480. Systems. H. S. Turner. April 30th. (June 20th, 1914.) 
», United States 14,000 7,000 — 7,000 _ 7,151. Etgcrric Switcues. L. Cadenel. May 12th. 
» Other countries ... 2,000 4,000 + Pumroses. May 13th. 

Total > 64.000* 37,000 — 27.000 Heaters FoR Etecrric RADIATORS AND THE LIKE. G. Bourne. May 

eee eee ’ ? 

* Included Janterns in 1913. Etgorric Icnition Apparatus. J. L. Milton. May 17th. (May 15th, 

+Holland £2,000. 9,627. Dry BATTERIES. R. de Fortuny. July Ist. : 
ktieselskabet Elektrisk Bureau. July (July 14th, 

From United Kingdom ... 8,000 15,000 + 7,000 10,059; VieraTivc MAKE-AND-BREAK Devices FOR USE IN ELgcrric SIGNALLING. 


. A. C. Brown. July 10th. 
Gas and oil engines (except for motor-cars).— 10,668. ro WELDING TRANSFORMERS. Deutsche Schweissmaschinen- 


From United Kingdom ... 160,000 70,000 — 90,000 Bau-und Vertriebs-Ges. July 28nd. (July 22nd, 1914.) 
4,000 - 4,000 11,072. Ipentirication or Exxcrerc B. J. Kat & Callender’s Cable 
» United States  .,,. 24,000 18,000 — 6,000 and Construction Co. July 30th. 

i 
Total 190,000 89,000 — 101,000 Electric & Ordnance Accessories 
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